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PHROUGHOUT the petroleum indus- 
try. modern storage tanks equipped 
with Horton Floating Roofs are reducing 
evaporation loss, corrosion and fire 
hazard. Floating directly on the surface, 
the entire bottom of the roof is normally 
in contact with the liquid in the tank. 
There is no air-vapor mixture above the 
liquid to be vented and lost. Fire hazard 
and corrosion are reduced as a result of 
the elimination of this vapor space. 
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Horton Floating Roofs are built in 
three types: (1) the Double-Deck Float- 
ing Roof which has a double-deck over 
the entire liquid surface, (2) the Pontoon 
type with an annular pontoon around the 
outer edge and a deck of single thick- 
ness over the center portion, (3) the Pan 
type with a single thickness of deck over 
the entire surface. To help select the 
roof most suitable for your operation, 
write our nearest office for Bulletin B. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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FREES valuable engineers from tedious calculations! 


Another Beckman advancement 


in instrumentati a 
. SOLVES flash equilibrium problems 20 TIMES faster! 


SAVES many days in getting refineries on stream! 
SIMPLIFIES production reservoir analyses! 
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How it's used 


The Beckman Phase Equilibrium Computer is an invaluable 


Beckman ad aid in a wide range of applications 


| operator can 
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job on stream can more than 
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The time saved in getting just ove refinery 
repay the cost of a Beckman Phase Equilibrium Computer 
instrument continues saving time, cutting costs, boosting 
efficiency vear after vear on a wide range of v ipor-liquid computations 
It will pay you to get the full story on this new Beckman advancement’ 
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Retirement Is Like Graduation—Many New Opportunities 
oning 
Esso Standard urges annuitants in carefully supervised sessions to 
plan their retirement so they will stay healthy, happy and busy. 
H. Farrier and T. 8. Keaty 


Fractionation Calculations Made Easier and Faster 
The application of this method to the solution of multicomponent 
systems is demonstrated and the results are compared with the re- 


sults of the rigorous stepwise metho<, 
E. N. Pennington, F. H. Poetmana and K. H. Hachmuth 


Small Refinery Meets Gasoline Quality With Reformer 


Selective Adsorption of Hydrocarbons, Part I 
German research on the adsorption of benzene, toluene, xylene, and 
many other hydrocarbons on charcoal, silica gel, and other adsorb 
ents. 
G. Spengler and K. Krenkler 


Trend in Motor Fuel Volatility Is Still Upward 
However, the postwar increase has been at a slower rate than pre- 
war 
R. ©, Alden, Elizabeth Aldrich and H. J. Elder 


First “Package-Type” TCC Unit Completes Six Months 
of tion 


ae * peeeiterenetiling New Separation Process, 
Part I 
The 4. & formation is applied to a new process for the separation 
of petroleum hydrocarbons. 
K . Kebe and William G. Domask 


Limited Water Supply Dictates Equipment Choice for 
Gasoline Plant on 3 


fications Met by Highly Refined Petroleum 
The “White Oils” must be nigtey refined in order to resist deteriora- 
tion by oxygen, acid, and alkalies. 


Cit-Con Whips Lube Plant Instrumentation Problems 
Automatic regulation of compressors used for pressure contro! and 
temperature-controller over-instrumentation solved 
E. W. Midiam and J. D. Dorsey 


Have You Tried Aluminum in Your Refinery? . 
Design engineers recognize metal’s unusual properties and as a 
result its use has increased substantially 
Ellis D. Verink, Jr. 


Thermal Insulation for Industrial Requirements, Part V. . . 
Of the three general temperature ranges, elevated, atmospheric 
and sub-zero, the most negiected in insulation design is the atmos 
pheric range 
Ray Thomas 
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White Paint Cuts Losses on Petroleum Products St 
Tests indicate $1500 per year saving for each 80,000-barrel gasoline 


tank 
8. 8. Smith and G. D. Harden 


Catarole Process Produces High Yield of Olefin Gas 
and Aromatics 
Should Refineries Use Pre-Employment Tests? 
Of 126 refineries queried, 40 answered in the affirmative 
R. L. Froemke 
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GIVE RECORD PERFORMANCE AT CITIES SERVICE REFINING CORPORATION 


anced impeller is only moving part. 


ROUND THI id catalytic spection shutdown! Only routine main 
yi \ racking servic mands reliable tenance has been required. FRICTION FREE INTERIOR — bearings out 
These bi il ; b side casing, no internal mechanical wear 
rese Dlowers are still On the job, SIMPLE LUBRICATION— 
24 hours a day, helping produce motor, in closed circuit, cons 
STRONG CON 
. haft, alloy impelle 
fuels for the widespread operations of ~ 
rie idespread operations ¢ CAST IRON CASING — cast constructior 
Cities Service Refining Corporation. makes blower rigid, smooth, quiet. 
THOROUGH TESTING maximum 


premium, aviation gasoline and other 


Output is at constant volume, main- 
tained by variable speed steam turbines. ee Speed tests given at fac 
Here are the reasons for the low " aable. 
maintenance and high depe ndability of 
A-C centr fugal blowers 
PURE ROTARY MOTION precisely bal- rz 


ALLIS-CHALMERS 


Texrope is on Allis-Cholmers trodemork 


in 19B6104A now at 


TURBINE- BLOWERS and TRANS- MOTORS—TEXROPE CENTRIFUGAL 
GENERATORS COMPRESSORS FORMERS SUBSTATIONS DRIVES-CONTROL PUMPS 
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THE PEERLESS 
‘ype ings YOU... 


tae Gt Me 1-MAXiMUM PARTS INTERCHANGEABILITY 


2-RUGGED CENTER-LINE-MOUNT DESIGN 


Hl G H TEMPERATURE 3-EXTRA LOW NPSH REQUIREMENTS 
4-OPTIONAL USE OF MECHANICAL SHAFT 
PROCESS PUMP FOR SEAL INSTEAD OF STUFFING BOX 
2350. 143°31 3:3) 12 =S-AVAILABILITY IN VARIOUS ALLOY 


MATERIALS 
CHEMICAL PLANTS 6-END-SUCTION OR TOP-SUCTION DESIGN 


7-A COMPLETE RANGE OF SIZES 


Plus ALL THESE IMPORTANT DESIGN 
AND CONSTRUCTION FEATURES! 


Top suction and top 
discharge design. 
End-suction design 
available 


By-pass lantern to re- 
$ heve stuffing box pres- 
Slinger and special re ; ane my 
cessed bearing cap pr 
vide an effective sea 

t ae pert 
a Case and impeller 
wearing rings are spot 
electric welded 


Heavy duty thrust and 

radial bearings oi! : . |. 

lubricated " =F? Throat bushing is spot 
electric welded 


Precision alloy steel \ , = ’ “a 
heat-treated, shaft i _ . es = . Lock washer secures 
. ~ hex nut on shaft 


Slinger and special re 

cessed bearing cap pro ’ Shaft sleeve keyed to 

vide an effective seal e - shaft, gasketed at shaft 

without wearing part “ = shoulder to prevent 
™ / leakage under sleeve 


p— dy yh 4 “Removable quench . losed t 
type packing gland Packing lantern with in yo ge a 
- ‘ ic ed ° 
~ and out connections for pelling vanes on back 


lubricating and cooling sheen 


Extra large capacity ov! Water cooling chamber : 
reservoir Extra deep stuffing box around stuffing box packing 


GET ALL THE ENGINEERING DETAILS! PEERLESS BUILDS 
Dependable PUMPS 





WRITE FOR NEW BULLETIN giving complete con- 
struction details, operating characteristics and 
application data. Mail coupon at right today. i & PEERLESS PUMP DIVISION 


Food Machinery and Chemical Corporation 
30! West Avenue 26 
Los Angeles 31, California 


Pleose send us copy of Peerless Type PR Pump Bulletin No. B-1605 


PEERLESS | 
PUMP DIVISION a0. 


FOOD MACHINERY AND 
CHEMICAL CORPORATION COMPANY 





Address inquiries to Factories of: 
Los Angeles 31, California and Indianapolis 8, Indiana STREET 
Offices: New York, Chicago, St. Lowis, Atlanta; Dalles, Plainview ond 
Lubbock, Texas; Fresno, Los Angeles; Phoenix; Albuquerque, N. M.; Tulsa 
city ——————= sl 








What one tube steel gives you the best 
life/cost ratio? Ask the experts! 


18-8 STAINLESS 


An austenitic, non-magnetic alloy that shows the best 
combination of creep strength, oil corrosion resist- 
ance and oxidation resistance for service up to 
1500° F. For use in oil cracking systems, hydrogena- 
tion equipment, high temperature oil and steam piping, 
superheater elements, heat exchangers. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 


Carbon Sicromo 2 Sicramo $$ 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo $MS_ 16-13-53 
DM.-2 t- . Sicromo 7 25-20* 
Silmo i Sicromo 9M 25-12* 

_DM 4-6% Cr.-Mo. 18-8 Stainless 35-15** 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6°* 
*Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 





OU probably can find several high temperature steels 

that are adaptable to your particular heat, pressure, 
oxidation and corrosion conditions. But there’s only ome 
steel that will give you maximum tube life per dollar—the 
best life/cost ratio. 


To get the one tube steel that’s best for you, whether it’s 
one of 8 analyses of stainless or one of 16 other analyses, 
call on the Timken Company's m=tallurgists. They're rec- 
ognized authorities on high temperature steels. With 25 
years’ experience in steel development and with 24 differ- 
ent analyses to choose from, they can help you select the 
one steel that gives you the most for your tube dollar. 


The Timken Company is one of the oldest producers of 
stainless and other high temperature steels in the country. 
Let our “RSQ”—Research, Supply, Quality—solve your 
tube problems. Ask the experts! The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


One reason for the Timken Company's leadership in high temperature steels is never-ending research. Photo shows the instruments 
which control the furnaces used in determining proper heat treatment for high temperature steels. 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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CHECK THESE 3 WAYS YOU CAN SAVE 
WITH THIS MULTI-PURPOSE INSTRUMENT 


Here is the most sensible idea you've ever seen 
in a recorder or controller—an instrument you 
can change as your instrument needs change, 
that you can add to, subtract from, or whose 
functions you can increase or decrease at little 
or no expense. 


Save money when you add new fune- 
tions by adding only those new 
assemblies needed. 


Save time-delays by making changes 
on the job site without returning to 
factory. 


Save money on inventory. Parts are 
interchangeable, fit all Gotham Con- 
vertible recorders. You can service 
a whole group with a minimum stock 
of basic elements. 


J e 
What you can do with the Gotham Convertible 
Depending on the chart size of the recorder (6’’, 9’’ or 12") you can have a 1-2-3 or 4 pen recorder with 14 
pressure, temperature and time operation combinations or a recorder-controller with 38 possible pressure, 


temperature, and time combinations. 








SELF-CONTAINED RECORDING RECORDING 
PORTABLE RECORDER PSYCHROMETER HYGROMETER 


A portable recorder which has o A 2-pen recorder of the 


Incorporates the same 
carrying handle, legs and retaining wet and dry bulb type. 


holder for capillary and bulb. Built Mercury or Vapor Actu- 
ated. 9" and 12" chert 


sizes. Available with variety 
of wet and dry bulb assem. 
blies depending on appli. 
cation. Catalog 400. 


instruments. 6", 9" and 12" chert 
sizes. Mercury, Vapor or Pressure 
Activated. Spring or electric chort 


and contains all other 

standard comvert- 
ible features. Wet and dry 
bulb type. Motor-driven 
suction fon. 12" chort size 


drive. See Catalog 400. : : Catalog 400. 


“A @ SS Dept. 6, 233 Broadway 
New York 12, New York 
j AWN Pleose send me o copy of your 
DO Cetelog 100— 
Thermomet 


¥ 1 ) Industrial ers " 
GOTHAM! [STRUTS Eo 
{ | oO Cotetog 400—Recorders, DC Heve your representative coll. 











No obligation. 





Keep everything under control with Gotham 
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A CASE STUDY FROM THE WORTHINGTON FILEs. This 
Worthington test sheet indicates that the galvanic 
action could be virtually eliminated in this manufac- 
that is, a complete sep- 


turer's system by insulation 


aration of the alloy pump from metallic contact with 
lead surfaces. The recommendation was made to him 
as a result of a Worthington test made on the solutions 
his system was pumping. 


It Takes More Than A Pump 
To Solve A Pumping Problem! 


Worthington’s files are packed with many stories 
like this one. Each is proof positive that you get a 
lot more than a Worthite* pump when you buy 


from Worthington. 


It was the age-old problem of 
chemical pumping, corrosion. But 
this customer found a way out—a 
practical solution that saved him 
plenty of expense in extra mainte- 
nance and lost production time 

He wrote a letter to Worthington 
Could we tell him whether there was 
anything he could do to slow down 
or stop this corrosion? He was pump- 
ing a 15% solution of sulfuric acid 


O* Capacities t 
5000 GPM. heads 
200 ft Liqui 

of WORTHITE 


saturated with sulfur dioxide. Maxi- 
mum temperature of solution was 
150° F. 

This wasn’t a new problem for 
Worthington corrosion specialists. 
Experience had shown them that 
under these conditions galvanic ac- 
tion could be his trouble. They ran 
the test illustrated above which con- 
clusively proved these assumptions 
correct 


Type L. Sizes 3* to 
Bf ¢ apacities to 


ties to 6 > 22 


Ty cQ. si 
rare 2 aes 


heads to 
1750 RPM Closed 
impeller 


stage volute 
general service 


The World's Broadest Line Assures You the Right Pump for Every Job 


Result? The customer insulated 
the system and his troublesome cor- 
rosion problem was brought under 
control. 

At Worthington, we welcome the 
chance to hear about your pumping 
problems—either on a present in- 
stallation or in the design of a new 
system. For it is only through such 
close contact with the industry that 
we can continue to build the kind of 
pumps and offer the kind of services 
that have led pump users the world 
over to the conclusion that there's 
more worth in Worthington. 

Worthington Corporation, for 
merly Worthington Pump and Ma- 
chinery Corporation, Centrifugal 
Pump Division, Harrison, N. J 
*Reg US Pat OF 


Centrifugal Pumps 
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UNLIMITED CHOICE IN TURBINES is Worthington’s offer to 
industry everywhere. This little one—a single-stage com- 
pressor-drive unit—packs a terrific wallop for its size. And 
that multi-stage 24,000-hp compressor-drive giant is one 
of the largest ever built for this type of service. 


Whether your turbine requirements call 
a for the biggest or the smallest—straight 
Single-stage condensing . . . straight non-condensing . . . 
extraction . . . mixed pressure extraction 
e .. . low pressure . . . high back pressure . . . 
midgets for mechanical or generator drive . . . with 
governors for constant or variable speed— 

Worthington has an answer. 
to Each Worthington turbine is designed to 
make the steam do more work, so you save 
a power and money throughout its long life. 
multi- stage Learn more about Worthington turbines. 
Get the facts on why there’s more worth in 
- Worthington by writing to Worthington 
giants Corporation, formerly Worthington Pump 
and Machinery Corporation,Steam Turbine 

Division, Wellsville, N. Y. 


1.2.2 


_jeut_Gee WORTHINGTON _ 





5 
TURBINE GENERATOR FEED WATER GOONER FEED SURFACE 
sets WEATERS Pues COMDERSERS 


A GREAT TEAM IN STEAM 


* 
t% . 
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When Socony-Vacuum needed to 
modernize its cataly tic cracking plant in 
Buffalo, it put in the thermofor process. 

To compress hydrocarbons for the 
process, Socony-Vacuum selected 
Worthington DC compressors. Why? 

Because—the three Worthington 
compressors on the old Houdry system 
performed successfully . . . since 1939. 

So . . . in addition to these three, 
Socony-Vacuum now has four more 
compressors working on the Thermofor 
unit. One of these four (not shown in 
the picture) is a 4-cylinder tandem com- 
pressor with a unique control system 


A New Cracking System at Socony-Vacuum 


..» BUT THE SAME COMPRESSORS 


permitting it to operate on either low 
or high pressure service. 

This case illustrates not only the de- 
pendability of Worthington compressors 
but also the adaptability of the Worth- 
ington line to all refinery requirements 
—all types of gases, all pressures, all 
capacities. In addition, Worthington 
provides the broadest line of pumps, 
engines, refrigeration equipment and 
other petroleum processing machinery. 

Worthington Corporation, formerly 
Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buffalo, New York. 


Ze WORTHINGTON 


24K.14 


. . “TST 
Pe - ‘2, ’ 
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The Lummus Company has 


played an integral and impor- 
tant role in the unfolding story 
of chemical progress. 


Evidence? You'll find it all 
over the globe in the form 
of chemical processing units 
designed, engineered and 
constructed by The Lummus 
Company—plants whose initial 
run met or exceeded design 
capacity and never relaxed in 


performance. 


Examples ? Lummus has de- 
signed and built nearly 350 
chemical processing units, 
included among which are 
plants for producing phenol, 
resins, solvents, asphalts, alco- 
hol, acetone, toluol, ammonium 
picrate, and for manufacturing 
catalysts. We were at the fore- 
front in providing huge styrene 
and butadiene plants to feed 
the vast synthetic rubber pro- 
gram. In providing ethylene 
manufacturing facilities, the 


name Lummus looms biggest 


of all. 


May we suggest our symbol as 
a good one to look for, believe 
in, and rely on in connection 
with yournext chemical process- 
ing project? You'll find us to 
be a group with the depth of 
chemical engineering talent and 
the breadth of experience to 
tackle engineering and con- 
struction problems anywhere 
in the world. 





THE LUMMUS COMPANY 


38S MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON + CHICAGO * LONDON + PARIS * CARACAS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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LUKENS 
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How to Tighten Up a Process 
When the Profits Work Loose 


Can your operation bring more in- 
come? Probably. Most can. Here’s 
how a refiner handling sour crudes 
went about it. He wanted economical 
flashing of a lube cut at 750°F to a 
furfural refining stock. 

He got it with a stainless-clad steel 
flash tower built for semi-automatic 
operation. The design economically 
assures resistance to thermal shock, 
protects against elevated temperature 
corrosion and provides necessary 
strength and rigidity. 

This refiner got continual through- 
puts of 20,000 barrels a day with long 
on-stream service. Other design bo- 
nuses were low maintenance, long life, 
reduced manpower needs. 

Peak equipment values like this are 


the result of cooperative development 
between the engineering staffs of pro- 
gressive Equipment Builders, process 
engineers and material suppliers. In 
developing such equipment, these ex- 
perienced builders regularly turn to 
Lukens for its knowledge of materials, 
as well as its wide range of specialty 
steel plate, heads and steel plate shapes 
providing essential design freedom, 
strength and rigidity. 

Get this attention for your opera- 
tion. For names of Equipment Build- 
ers who can help you, 
write us today, explain- 
ing your need. Manager me oe 
Marketing Service, 404 =~. 
Lukens Building, Coates- # \seocew 
ville, Pennsylvania 


semarr tars 


a 


LUKENS STEEL COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE - PLATE SHAPES - HEADS - CLAD STEELS 
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EAGLE 


PICHER 
Insulations 


Carefully designed to fit your needs, 
to save you time, power, money 


SUPERTEMP BLOCKS 

These ore efficient insulating blocks manufac- 
tured from Eagle-Picher High Temperature 
Mineral Wool. They derive low thermal con- 
ductivity, high refractory value, and outstand- 
ing chemical and physical stability from this 
basic insulating material. Weight is approx. 
22 to 24 Ibs. per cu. ft. Designed for tem- 
peratures up to 1700 F. 


STAMASTIC 

This specially formulated weather-proofed coat- 
ing forms an efficient vapor barrier . . . has 
strong resistance to cracking or hardening 
caused by temperature changes. Impervious 
to most acids, alkalies and chemical fumes. 
Heat resistant up to 300 ~F. Easily sprayed or 
trowelled over all standard types of insulation, 
steel, iron and other building materials. 
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MINERAL WOOL BLANKETS 

The answer to the problem of quickly and effi- 
ciently insulating flat or curved surfaces on 
larger types of heated equipment. Factory- 
made, these blankets are certified to meet rigid 
high standard specifications, offer unexcelled 
uniformity of mineral woo! distribution. With- 
stand continuous exposure to temperatures as 
high as 1200 F. . . . offer maximum woter re- 
pellence resistance to steam, corrosive 
fumes, normal vibration 


SUPER 66" INSULATING CEMENT 

A rust-inhibitive, super-odhesive insulating ce- 
ment... . offers exceptional coverage, extreme 
thermal efficiency. ‘“Springy ball” structure— 
with small resilient pellets, each containing 
thousands of dead" air cells—provides one of 
the most effective heat barriers known. Easily 
trowelled over all kinds of surfaces. Efficient up 
to 1800 F.. . . reclaimable where temperatures 
don't exceed 1200 F. Can be applied to any 
heated equipment 








MAXIMUM FUEL SAVINGS AND EXACT TEMPERATURE CONTROL 
WITH THESE EAGLE-PICHER INSULATIONS: 
@ Insulating Felts e Supertemp Block @ Blankets @ Loose Wool e Pipe Covering 
@ Stalastic @ Stamastic @ Insulseal @ Finishing Cements @ Insulating Cements 
@ Fireproofing Cement @ Swetchek @ Diatomaceous Earth Block. 








THE EAGLE-PICHER 
COMPANY ...... is: 


GENERAL OFFICES: CINCINNATI (1), OHIO 


Insulation products of efficient mineral wool—for a full range 


A Gulf Publishing Company Publication 


of high and low temperatures. Technical dota on request. 








In purchasing new equipment—or-medermzing- exiting equipment ‘ 
—one way to save impressive amounts of capital as we}l'gs operating 
expense is to desigs¥ for 4 Ljungstrom Air Preheater. \\\\ / 


\\ W 
Because the Ljungstrom promotes such greatly increassd heat 

liberation in the fugnace, the convection bank of oil tubes\dan 
generally be elitninated from the design. This can in itself more t 
pay the cost of the Djungstrom installation. IN 

\ 
Q 
Add to this the Prpyed fuel savings .. . the higher product \\ 


quality ... greater thr rchughouT-peseible-with a L a Ljungsttom~and QY 


we Sengerem epeetee ef ie you will see why the Lj pgstrom is « is an eminently practical piece» a — 


continuous regenerotive counter 

flow principle. The heat transfer equipment to be consi wherever fuel i 1s burned. 
surfaces in the rotor act as heat } 

occumulotors. As the rotor re 


volves, the heat is transferred In these days of high fuel costs and skyrocketing demands for 

ew at ——-- petroleum products, every refinery should consider a Ljungstrom . 
whenever equipment is being purchased or modernized. Call or write 
The Air Preheater Corporation for complete details. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom is no stranger to refineries. For years it 
has been a standard item for utilizing waste heat from 
power ond process steam boilers. These refiners now use 
Contingatel GS Company ljungstrom Air Preheaters on steam boilers . . . 


Refineries Now Using the Lijungstrom Air Preheater 


on One or More Process Units 


saterecoan ON Company Cit-Con Oil Corporation * Continental Oil Corporation 

Le Conselho Nacional de Petroleo Ref Esso Standard Oil Company * Humble Oil & Refining Company 
Lion Oil Company * Ohio Oil Company Magnolia Petroleum Corporation * Pan-American Refining Company 

Phillips Petroleum Company * Shell Oil Company 

Standard Oil Company of Indiana 
- Standard Oil Company of Lovisiana 

Secony Vecuum Oil Company Standard Oil Company of New Jersey * The Pure Oil Company 
Standard Oil Company of California The Texas Company * Tidewater Associated Oil Company 


Richfield Oil Corporation 


Sinclair Refining Company 


Standard Oil Company of New Jersey Wilshire Oil Company 
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Consider Ljungstrom Air Preheaters for. . . 
Catalytic Cracking 
Coking 
Petrochemical Production 
Petrochemical Separation 
Petrochemical Synthesis 
Polyforming 
Propane Deasphalting 
Reforming 
Solvent Refining 
Thermal Cracking 
Visbreaking 
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THE AIR PREHEATER 
CORPORATION 
60 East 42nd Street, New York 17, N. Y. 
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» bundle being replaced in its shell 
» this prevents failures in service and in- 
Photo courtesy The M. W. Kellogg 


For stronger, lighter, longer-lasting heat 
exchangers, you can depend on Monel 


New interpretations of the A.S.M.E 
Boiler Code have raised tempera- 
ture limits on Inco Nickel Alloys. 


Now it is possible to use stress- 
relieved corrosion-resisting Monel 
with its high mechanical proper- 
ties for unfired pressure vessels 
operating at high temperatures. 


Here's what one user discovered 
about Monel: 


The tubes were exposed to 
straight run gasoline distillate on 
the shell side and a heavy re-cycle 
inside. The highest temperature 
was 550° F. Previous materials had 
failed after only 6665 hours. But 
Mone! had a different story. After 
22.000 hours, 24 tubes needed to be 
replaced. And at 38,535 hours, 3 
tubes were plugged — the 
der were still qood Jor additional 


remain- 


service! 


Compare the hours of service 
and you can easily see why Monel 


is first choice for long life 


Of course, with so much Monel 


THE INTERNATIONAL NICKEL COMPANY, 


and other Inco Nickel Alloys needed 
for defense, orders now take longer 
for delivery. But there are ways 
you can keep your production roll- 
ing even in times like these. 


First, as you know, equipment 
should receive extra attention now 
so that trouble can be checked be- 
fore it advances too far. 


Secondly, anticipate your re- 
placement requirements and order 
well in advance. And be sure to 
include N.P.A. ratings with full end 
use information. These precau- 
tions will help expedite your order 


2 And above all, keep in touch 
with your Warehouse and Service 
Center. They are anxious to help 
with all your metal problems. Re- 
member, their knowledge of metals 
and availabilities may help you 
with tough production difficulties. 


All the Warehouse and Service 
Centers listed here handle the Inco 
Nickel Alloys. Just write to the 
one nearest you or better still, 
pick up the phone and call 


INC. 


67 Wall Street, New York 5, N.Y 


MONEL® * 

OF seviCt S”" MONEL * NICKEL * LOW CARBON NICKEL 

DURANICKEL® * INCONEL® * INCONEL “X"'® 
INCOLOY® * NIMONICS 


mate 


NICKEL 2%, ALLOYS 
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R= MONEL * “K"'® MONEL * “KR’® MONEL 


Mill AND WAREHOUSE 
SERVICE CENTERS 


INCO NICKEL ALLOYS 


U.S. — CANADA — MEXICO 


ATLANTA 3 
J. M. TULL METAL & SUPPLY CO 
BALTIMORE 5 
WHITEHEAD METAI 
COMPANY, IN‘ 
BUFFALO 7 
WHITEHEAD METAI 
COMPANY, IN‘ 
CAMBRIDGE 39, MASS 
WHITEHEAD METAI 
COMPANY, IN¢ 
CHICAGO 23 
STEEL SALES CORPORATION 
CINCINNATI 29 
WILLIAMS AND COMPANY, IN¢ 
oomee 14 
ILLIAMS AND COMPANY, INC 
couumaus & OHIO 
LLIAMS AND COMPANY, INC. 
oouas ? 
METAL GOODS CORPORATION 
DENVER 2 
METAL GOODS CORPORATION 
DETROIT 10 
STEEL SALES CORPORATION 
EDMONTON, ALBERTA 
WILKINSON COMPANY, LTD 
GRAND RAPIDS 2 
STEEL Wy ES CORPORATION 
HARRISON, N 
WHITENE! AD METAL PRODUCTS 
COMPANY, INC, 
HOUSTON 3 
METAL GOODS CORPORATION 
we nat 
TEE SALES CORPORATION 
KANSAS one 8, MO 
TEEL SALES CORPORATION 
Los ANGELES 21 
PACIFIC ew COMPANY, LTD 
—s MEXICO, F 
A Ne ALOMA COMPANIA pe METALES 
s. 
aumemna ¢ 
STEEL SALES CORPORATION 
MINNEAPOLIS 15 
STEEL SALES CORPORATION 
MONTREAL 1, QU 
ROBERT W. 
NEW HAVEN 1 
WHITEHEAD METAL PRODUCTS 
COMPANY, INC 
=. gH 
ETAL G caps CORPORATION 
—_ YORK 14 
WHITEHEAD ME TAL PRODUCTS 
COMPANY NC 
PHILADELPHIA 40 
WHITEHEAD METAL PRODUCTS 
COMPANY, INC 
PITTSBURGH 33 
WILLIAMS AND COMPANY, INC 
PORTLAND 12, ORE 
EAGLE MET fis COMPANY 
ST. LOUIS 10 
STEEL SALES CORPORATION 
SALT LAKE CITY 4 
PACIFIC METALS COMPANY 
SAN DIEGO 1 
PACIFIC METALS COMPANY 
—_ FRANCISCO 10 
*AC ~ IC METAI 
ae. 
E ANGLE METALS COMPANY 
SPOKANE 8 
EAGLE METALS COMPANY 
SYRACUSE 4 
WHITEHEAD METAL PRODUCTS 
COMPANY, INC, 
TOLEDO 2 
WILLIAMS AND COMPANY, IN‘ 
TORONTO 5, ONT 
ALLOY METAL SALES, LIMITED 
TULSA 3 
METAL GOODS CORPORATION 
VANCOUVER, 8. C 
WIL KINSON COMPANY, LTD 


PRODUCTS 
PRODUCTS 


PRODUCTS 


E 
BARTRAM, LIMITED 


> COMPANY 
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COMPLETE LINES OF BRONZE VALVES AND PIPE FITTINGS 

are manufactured by Walworth in a variety of 

types, pressure ratings, sizes, and patterns, in- 

cluding W alseal® Bronze Valves and Fittings eave ~— cnecx LUBRICATED PLUG 
for making Silbraz® joints. 


Walworth also manufactures comple te lines Bronze valves in gate, globe, angle, check, and lubricated plug types are 


of valves and fittings including Lubricated manufactured by Walworth. Illustrated is a sectional view of a Walworth 
Plug Valves made of steel, iron, and special No. 225P Bronze Globe Valve. This valve has o working steam pressure rat 
alloys as well as bronze. ing of 350 psi at 550F (1,000 psi non-shock cold water, oil, and gas pres 
sure). It features a renewable, plug type, stoinless steel seat and disc, heat 


Walworth-made valves, pipe fittings, and pipe 
wh . » PH gS, PIT treated to 500 Brinell hardness 


wrenches, total approximately 50,000 items—all 
sold through distributors in principal centers 
throughout the world. 
Let Walworth engineers help you with your 
problems. For full information call your local AL 
distributor, nearest Walworth sales office, or 
write to Walworth Company, General Offices, 


60 East 42nd Street, New York 17, N. Y. valves ... pipe fittings . . . pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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4 
* FULL-SCALE CHARTS — full 4” scale ¢ CONTINUOUS VALVE-POSITION 
length. 30-day strip chart. Five hours of record INDICATOR 
sida cithtanaaae * POSITIVE CONTROL SET-POINT — 
* SINGLE SWITCH AUTOMATIC- Cannot drift. Maintained by precision pressure 
MANUAL TRANSFER pie 
¢ SECOND PEN OPTIONAL — for extra 
* NO SET KNOBS — Al! settings lever- non-controlled variable without compromising 
operated. other features. ‘ 


Single and 2-pen recorders, without control features, also available. 





Consotrol Recorder with 
M/58 Consotrol Controller... 
integrally-mounted 























Consotrol Recorder with 
M/58 Consotrol Controller... 
field-mounted 














Consotrol Recorder with 
valve-mounted 
M/59 Consotrol Controller. 














Consotrol Recorder with 

. M/58 Consotrol Controller... 
rack-mounted 

r 


New in concept. .. new in principle . . . Foxboro 
Consotrol Instruments combine amazing new 
convenience and accuracy with extreme com- REG. U. S. PAT. OFF. 
pactness. Their simplicity and flexibility permit 
users to apply them to virtually any modern | N S T R U M os N if S 
process requirement! 
The unique versatility of the new Consotrol 


li . Wri , O, > 
M/53 Recorder is outlined on these pages. Write Recor ding Crit olleuug le dicaling 


for new Bulletin 463 containing details of the 


complete Consotrol line . . . recorders, “blind” 
receiver-controllers and indicating receiver- 
controllers. 

The Foxboro Company, 747 Neponset Ave., 
Foxboro, Mass., U.S.A. 
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$il-O-Cel 
Natura! 
Insulating Brick 


Sil-O-Cel 
c-22 


Insulating Brick 


Sil-O-Cel 
Super 
Insuloting Brick 


down? 








Back up with 
SIL-O-CEL Insulating 


Brick! 





3 economical answers to 
high-temperature insulation problems 





Nature HERSEtr has produced one of the 
most effective high-temperature insulating 
materials ever discovered—diatomaceous 
silica, from which Sil-O-Cel® Insulating 
Brick are made 


These insulating brick are used for back-up 
insulation behind fire brick or insulating 
fire brick linings in boilers, stills, stacks, 
reactor chambers, regenerators, heaters, flues, 
retorts, and other types of high-temperature 
equipment 


Sil-O-Cel Insulating Brick have excellent 
insulating qualities combined with high 
load-bearing characteristics and light weight. 


Made in all standard shapes of the 2’ in. 
and 3 in. series, Sil-O-Cel Insulating Brick 
are produced in three basic types: 


SIL-O-CEL NATURAL INSULATING BRICK 
for temperatures to 1600F 


Quarried directly from one of the werld’s 
purest deposits of diatomaceous silica, these 
insulating brick have a conductivity of only 
0.79 Beu in. sq ft Fhe at 1OOOF mean 
temperature, with heat flow perpendicular 


to brick strata. Yet their density is only 
30 Ib cu ft. Cold crushing strength, 400 psi. 


SIL-O-CEL C-22 INSULATING BRICK 
for temperatures to 2000F 


Ideal where high load-bearing properties 
are needed, this type of Sil-O-Cel is calcined, 
and has a cold crushing strength of 700 psi. 
Conductivity is 1.88 Btu in./sq ft/F/hre 
at 1O00F mean temperature. Density, 38 
Ib ‘cu ft. 


SIL-O-CEL SUPER INSULATING BRICK 
for temperatures to 2500F 


A calcined insulating brick for unusually 
high temperatures. In many cases, it is also 
possible to save on construction costs by 
reducing the thickness of fire brick or in- 
sulating fire brick when backed with Sil-O-Cel 
Super Insulating Brick. Conductivity is 1.95 
Bru in./sq ft F he at 1OOOF mean tem- 
perature. Density, 40 lb. cu. ft. Cold crushing 
strength, 300 psi. 

For further information, write to Johns- 
Manville, Box 60, New York, N. Y. In 
Canada, write 199 Bay St., Toronto 1, Ont. 








M 


PRODUCTS 


Johns-Manville fee INSULATIONS 
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WeldeLLs 


Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping . . . features that were pioneered by Taylor Forge . . . 
features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line . . . in the broader scope of materials. 

For up-to-the-minute facts see 
your Taylor Forge Distributor. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants ot: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Caneda 
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important NEW features 


... to the many basic advantages of 


CONDULETS ° TRAFFIC SIGNALS 


Petroleum Refiner—I ol. 31, No. 7 





have been added 
CROUSE-HINDS Type EPC 


motor starter and circuit breaker CONDULET 


You get all of them on the.Model.M52 


Model M52 EPC is the most flexible explosion- proof line 
starter and circuit breaker 1 The 
addition of 7 new features to the p i d re) 
the EPC construction assures the greatest ease of installation 
and maintenance. 

The exclusive basic advantages of the EPC Condulet have 
made it the world's leading enclosure for housing motor starters, 
circuit breakers and combinations for use in ha d 











maintenance, and maximum corrosion protection. 

FLEXIBILITY . . . A large number of different enclosures can be 
assembled from the wide variety of sizes of bodies and covers. 
They are not only used for circuit breakers and starters but 
have proven adaptable for many other types of electrical 
equipment. The body has numerous conduit hubs for 
flexibility of installation. 

COST AND TIME SAVINGS .. . The outstanding advantages 


of the unique EPC Condulet over conventional explosion- 
proof enclosures all add up to lower installed cost and lower 
maintenance cost. 


The basic advantages are: 
EASY INSTALLATION .. . The use of a strong light-weight 
aluminum alloy and the unique three-section design makes 


it practical for an electrician and his helper to install the All of these advantages have been available for years. 
largest housing without the use of costly lifting equipment. 


The internal devices can be easily removed for pulling in the Now Crouse-Hinds offers you 7 new improvements to 
besos underline the basic advantages of type EPC Condulets and 


THREADED JOINT CONSTRUCTION ... All joints are threaded. Las » dolla d me 4 i : 
A epecuiing chee end bushings ese thesedtn-hesed ese- to save you more rs and more man-hours than ever 
struction. This insures maximum safety, easy inspection and before. 


(a) Built-in Push button stations available on line starters and combinations 


of line starters with circuit breakers — START — STOP, FOR — REV — STOP and 
HIGH — LOW — STOP stations for regular, reversing, or two-speed starters. 


Built-in selector switch is available on line sfarters and combinations of 
line starters with circuit breakers. Normally supplied marked HAND — OFF — 
AUTO or JOG — RUN — OFF, three-position style. Two-position selector switch 
or combinations of selector switch with START — STOP station can be supplied. 


Back conduit entrance can be supplied by drilling and tapping the boss in 
the center of the back ... in addition to the four regular top and bottom hubs. 


Protective Neoprene gasket is available for the upper cover joint. Where 
EPC Condulets are exposed to unusually severe weather or corrosive con- 
ditions, this gasket provides additional protection. 


A new RESET lever with threaded shaft, rotating within a 
threaded bushing, provides easier and more positive operation of the 
reset mechanism. 
Type EPC Explosion-Proof 


Horizontal through-feed conduit entrances are provided by 
drilling and tapping bosses on the sides of the Condulet body. pean’ ~~ tata 


@) Greater ease in wiring is provided by increased height in the 
center body section and by universal use of open framework mount- 
ings for circuit breakers and starters in the new model M52 EPC 
Condulets. 


ALimd for YOUR coky, off Baatlatin, 2694 





Model M52 





CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


OFFICES Albuquerque — Birmingham — Boston — Buffalo — Cire Cincinnati - Cleveland — Dallas — Denver - Detroit - Houston - Indianapolis 
Kansas City — Los Angeles — Milwaukee — Minneapolis — New York — Philadelphie — Pittsburgh — Portland Ore — San Francisco - Seattle 
St Louis — Tulsa - Washington RESIDENT REPRESENTATIVES Albany — Atlanto — Baltumore — Charlotte — New Orleans — Buchmond Va 
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LEVEL ALARMS 


GUARDSMEN ALWAYS ON DUTY 


urs iq Te. Level Ala ns is sure ie) solve lelab 4 if 
L U 


location or operating ¢ 
use to actuate 


Wire, 


One of these Shand & J 


onditions and 
ation problem arising from 


Pp err 

stand watch over valuable etroleum products. Th | 
. 

ar ope ated devices wit espect 1°] prede erm ed liq 


nlimited. They will dependa 
asta predetermined point 


g operating personnel of un 


omens bly signal or indicate the 
levels is almost u 


. 
f | f li rl Te | in any type ° vesse 
rise Of a °o q Pp 


safe conditions 
They are vigilant in warnin 
BEFORE a danger point is reache 
erweighted float in a cast 


d. Each alarm is actuated by a stainless 


steel body. 
steel, count 


S&J Magnetic-Electric Level Alarm. Designated Fig 
$T-4440-UL, it employs no stuffing box, but uses per 
manent 6 pole magnets to actuate a mercury switch 
located in an S&J Explosion Proof Switch Box listed by 
Underwriters Laboratories. The alarm is fully auto 
matic in operation, and the body is designed for work 
ing pressures up to 500 pounds. 


S&J Electric Level Alarm. Fig. ST-5230A, this alarm is 
fully automatic in operation. It utilizes the S&J Explo 
sion Proof Switch Box listed by Underwriters Labora 
tories in which the mercury switch is connected directly 
to the float shaft. The body is designed for 300 pound 
service 





$&J Air Valve Level Alarm, Fig. ST-5280V, this alarm 
operates on from 15 to 20 pounds air line pressure, and 
is reversible in operation by a simple change of the 
link connection to the float shaft. Body is designed for 
300 pound service. 


a, G.. 8TH AND CARLTON STREETS : BERKELEY 


NEW YORK CHICAGO HOUSTON TULS 
295 Modison Ave 10409 S$ Western Ave 027 M & M Bidg 


: CALIFORNIA 


ULSA LOS ANGELES SEATTLE 
310 Thompson Bidg 714 W. Olympic Bivd 3000 Western Ave 


MONTREAL, QUE, 3460 Notre Dame St. West VANCOUVER, B.C, 550 Boorty S FORT ERIE, ONT DARLINGTON, ENG CARACAS, VEN 
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This New Bulletin Will Show 
You How KEY-KAST ALLOY 
WELDING FITTINGS 

Can Add Longer Life to 
Your Alloy Piping System— 





at Lower Cost. Send 
for Your Copy Today! 


KEY-KAST ALLOY WELDING FITTINGS OFFER 
ALL THESE ADVANTAGES TO YOUR PIPING SYSTEM: 


Greater wall thickness throughout—for increased structural strength. 
Extra thickness in critical areas—for greater allowance against corrosion and erosion. 


Lower unit cost. 


: 
; 
) 
| 
) 


Meets A.S.M.E., A.S.T.M., and A.S.A. codes. 


Bosses provided on all fittings for tapped openings. 


Controlled quality ... through rigid metallurgical control— 


. J ‘ 
produced, inspected and tested in one plant. a M ] | | t h is 


AVAILABLE IN ALL SHAPES... SIZES... SCHEDULES. . . 
IN LOW AND INTERMEDIATE ALLOYS AND VARIOUS STAINLESS STEELS ¢ cou p on t 0 d 4 y | 
a . 


Since 1916... 
manufacturers and 
developers of 
products for high 
temperatures and 
pressure 


KEY COMPANY 
P.O. Box 494-E, East St. Louis, IMinois 


Please send me your new Key-Kast Alloy Welding Fitting 
Bulletin. 


P.O. BOX 494-E 
EAST ST. LOUIS, ILLINOIS 


DISTRICT OFFICES: NEW YORK + CLEVELAND 
CHICAGO + TULSA + HOUSTON «+ LOS ANGELES 


f-------------- 
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Constant... Self-Operated . . . Economical 


TEMPERATURE CONTROL 


WITH AMERICAN TEMPERATURE REGULATORS 


Positive temperature control of water, steam, oil and other media helps product 
quality, reduces costs. 

American self-operated, precision temperature regulators constantly maintain 
prescribed temperature limits. They are made in sizes from 14” through 4” with 
two types of valve action. The reverse-acting is for use in cooling processes; 
direct acting for application in heating processes. 

Temperature is quickly set by turning a conveniently located adjusting nut. A 
scale, mounted on the frame, makes it easy to duplicate any established setting 
To protect the regulator if the bulb is accidentally subjected to excessive tem- 
perature, a safety spring is provided between bellows and adjusting spring 
Heavy armor safeguards the capillary tubing and seamless bellows — prevents 
damage and disturbance of the set temperature. 

American Temperature Regulators are highly efficient, dependable, durable. They 
can effect important economies in your processing. Full details, including selec- 


tion tables, contained in Bulletin 112. 


ty) Stocked and Sold by Leading Distributors 


= | Ra PAL T ME 
Ni Aa 


—— A product of MANNING, MAXWELL & MOORE, INC. stratForD, CONNECTICUT 


ml! MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED 
SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 


\ 
LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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FLUID CRACKING CATALYST 


uae ATALYST  AEROCSP@aMMCSYETHET 
ay oy 7 


Synthetic fluid cracking catalysts help refiners: 


increase profits 
hy raising iso-hutane yields 


Commercial data shows synthetic cat- _ thetic Cracking Catalysts. 

alyst, os compared with natural, pro Among the other advantages influ- 
duces higher yields of iso-butane- if encing the preference for such a sy™ 
you need maximum quantities of iso- thetic catalyst — and 5 out of 6 cat 
butane for alkylation feed stock, con cracking refiners are using synthetic— 


sider the use of AEROCAT™ mS Syn- ore these: 


e it produces higher octane gasoline. 


e It permits o greater throughput, thanks to approximately 20% lower 


coke yield. 


e It reduces co. /CO ratio in flue 99% thus helping te maintain high 


regenerating capacity. 
e it has superior heat, steom and sulfur stability 


@ It possesses uniform quality with controlled composition and reproducible 


physical properties. 





and, based on performance - -- 


9 out of 10 who use 6 


synthetic, Use Cyanamid’s 
AEROCAT MS Catalyst 





AME j 
RICAN Ganamid LOM PANY 


PETRO EU ’ ° 
30 Rockefeller Plaza, New York 20, N. Y. 
’ 


in Canada 
North Ameri 
ericon Cyanamid Limited, To 
, Toronto and Monti 
reo! 








Deluge Systems, Wet Pipe Systems, 
Dry Pipe Systems, Water Spray and 
Fog Systems, Rate-of-Rise Sprinkler 
Systems, and Foam and Carbon Diox 


ide Extinguisher Systems 


“UTTLE JOEY SPRINKLER” 
Always on the Job 


A serious fire, yes, but no “total loss’’—thanks to the protection 


of adjacent equipment by smothering blankets of water from a 


BLAW-KNOX AUTOMATIC FOG SYSTEM 


Actuated by rate-of-rise thermostats, this system sounds an alarm 
and instantly throws a dense, quenching fog of water on the 
danger spot—either extinguishing or controlling the blaze while 
protecting adjacent equipment 


A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire's 
toll. Your insurance savings as they accrue applied to its cost— 
provide you with the utmost in fire protection plus a good financial 
investment Glad to consult with you and submit an estimate 
without obligation 


BLAW-KNOX SPRINKLER DIVISION 
of BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 
Offices in Principal Cities 
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So You Want to Buy a 


All have the same 
basic components... 


primary element, proportioning mech- 


anism, pilot. 


All operate on same 
basic principle... 


measure changes in controlled variable, 
apply corrective measures by regulating 


an output pressure 


BUT HERE 
THE DIFFERENCES BEGIN 


differences that are important to the in- 
strument man and operator: differences 
in design and arrangement which result 
in great variations in simplicity, versa- 
tility, reliability and ease of adjustment 
and servicing. 

For example, note how refinements in 
design make the Masoneilan 60000 
Series Controller outstandingly different 


from most other types — 


SEE THEM AT THE INSTRUMENT SHOW ... BOOTHS 435-439 
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THE GIMBAL UNIT. 

the heart of the mechanism which regulates the flow 
of power from the controller — selects four combi- 
nations of primary and feedback motion to provide 
proportional, differential-gap and on-off control with 
direct or reverse action — makes this controller more 
versatile than any other. The proportional band 
wheel, by one simple adjustment, selects the type of 
control, the action and the proportional band or dif- 
ferential-gap setting. 


INDIVIDUAL, INTERCHANGEABLE 
SUBASSEMBLIES . 


without linkage complexities, provide for (a) addi- 
tion of standard subassemblies easily, to obtain pneu- 
matic set, time schedule, differential control; (b) easy 
interchange of standard proportional and propor- 
tional-rest units; (c) ease of servicing because each 
sub-assembly is individually accessible. 


EASE OF ADJUSTMENT... 


provided by accessibility without removing chart; by 
large knobs and large diameter proportional band 
wheel; by easily read graduated scales. 


Controller! 


MANIFOLDING OF ALL AIR PASSAGES 
with plug-in connections (a) aids accessibility, (b) 
eliminates pressure fittings, (c) permits interchange 
of components or addition of manual control sub- 
panel without piping changes. 


BALANCED, AMPLIFYING PILOT... 


insures maximum capacity and stability in flow of 
output pressure. Includes latest refinements such as 
plunger-cleaned sapphire restriction, filters in outlet 
and inlet ports, frictionless floating valve action. 
Easily removed for servicing. 


MULTIPLE PEN MOVEMENT... 
provides common axis of rotation for pens and index, 
ball pivots, index setting by manual or automatic 
(e.g., Pneumatic Set, Time Schedule, etc.) adjustment. 


With accurate, stable performance plus unmatched simplicity, versatility and 
reliability — the Masoneilan 60000 Series Controller is truly the Instrument 
Man's Instrument for pressure, temperature, liquid level or flow control. 


MASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, 


Sales Offices or Distributors in the Following Cities: 
Tulsa + Philadelphia + Houston «+ Pittsburgh 


ASONEILAN 
i 


BOSTON 24, MASS., U. S. A. 


New York + Syracuse + Chicago «+ St. Louis 
Birmingham « Atlanta + Cleveland + Cincinnati 


Detroit « San Francisco + Salt Lake City + El Paso + Boise + Albuquerque + Charlotte «+ Los Angeles + Denver 
Appleton + Corpus Christi « New Orleans + Louisville + Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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CTT Miser 4° cxsra oaey swig 
carbon steel tee showing original 
wall thickness of tee at right before it was acciden- 
tally subjected to corrosive conditions. 


A valve leaked or somebody opened it by mistake 
... 80 the Midwest Tee shown above was subjected 
to dilute hydrofluoric acid in addition to its normal 
service in a 300° F. hydrocarbon line on an alkyla- 
thon unit 

The highly corrosive acid caused failure of the 
straight pipe so the entire line had to be replaced. 
When cut out of the line, the Midwest Tee was 
found to have a considerable (and uniform) wall 
thickness. There was no selective corrosion and the 
weld held up even better than the parent metal. 

This was not special alloy made to resist corrosion, 
but regular Grade “A” carbon steel . . . the same as 
the new tee shown left above. We do not. of course, 
recommend carbon steel for corrosive conditions, 


[Taine hen straight pipe in line had 
failed from corrosion, this Midwest 


but. in emergency, it gives good account of itself. 

The exclusive Midwest manufacturing process 
produces fittings of superior metallurgical properties. 
The metal is worked in compression ... it is not 
stretched or extruded, and distribution is uniform. 
After forming and welding, the fitting is stress- 
relieved. For further information, write us for a 
copy of Catalog 18. 


MIDWEST PIPING & SUPPLY CO., INC. 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Louis, Passaic, Low Angeles and Boston 
Sales Offices: New York 7—530 Church St. * Chicago 3—79 West Monroe St 

Los Angeles 33—520 Anderson St. * Houston 2—1213 Capitol Ave 
Tulsa 3—224 Wright Bidg. * Boston 27—426 First Se 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


MIDWEST WELDING FITTINGS 


| IMPROVE DESIGN AND BREDUCE COSTS 
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WOE es, 
UNIBESTOS No. 1200 


FOR TEMPERATURES 
UP TO 1200° F. 


UNIBESTOS No. 750 
FOR TEMPERATURES 
UP TO 750° F. 


These famous UNIBESTOS twins 


cut heat loss and surface temperature 


When you insulate with Unibestos you can be sure 
of prolonged effectiveness, for this durable, high 
quality insulation resists all service hazards. It’s un- 
HIGH EFFICIENCY affected by moisture, steam, fumes . . . withstands 
iS UNIMPAIRED impact and vibration . . . won't shatter, crumble, 
powder, or dust to contaminate the atmosphere unde 

BY REUSE OR normal service conditions. 


ole] Bal. itel thy Unibestos is easy to cut and fit .. . brings you the 
SERVICE added economy of single-layer application . . . may 


be removed and reused repeatedly without damage 
or loss of efficiency. Adjacent sections can be stapled 
together to prevent separation due to expansion. 


nee et I BC 


eee bomen 


Phone your Unarco Distributor for money-saving 
Unibestos in cylinders, half-rounds, or blocks. 


UNION ASBESTOS & RUBBER COMPANY 


Dept. D-7 332 SOUTH MICHIGAN AVENUE «+ CHICAGO 4, ILLINOIS 
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SHELL AND TUBE 


ooo HEAT EXCHANGERS 


Vo 6t 


At LOUISVILLE REFINING CO.’S 


New CATALYTIC 
CRACKING PLANT 


Premium gasoline production has been boosted 
20% from the same amount of oil charged 
since the Louisville Refining Company's new 
Catalytic Cracking Plant went on stream. 
The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signifi- 
cant contribution to the efficient and economic 
operations of this progressively modern refinery. 
Vogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
each installation. They are constructed from car- 
bon and special steels to meet every temperature, 
ABOVE: View of neu pressure, or vacuum service requirement. 
construction at wiscille 


mnfaieg Company WRITE FOR BULLETIN HE-6 


BELOW: Some of the many 
Shell amd Tube Exchangers. 


Engineered and Licensed by 
UNIVERSAL O1L PRODUCTS CO 














BRANCH OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, 


HENRY VOGT MACHINE co. Louisville 10, Ky. ° CLEVELAND, ST. LOUIS, ansi at, eanaeeel. Ww. VA 
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We're shipping from Texas now! 


Cars of “Ethyl” antiknock compound are now starting to roll out of our 


new Texas plant. 


In case you haven’t heard the full story of this new plant . . . we 
have just completed a new antiknock compound manufacturing center on 
the Houston ship channel in Texas. It’s the most modern plant of its kind 
in the world . . . the only one west of the Mississippi. 


continued on next page 


ETHY! 
\ coors 





We’re shipping from Texas now! 


continued from preceding page 


This new plant greatly increases Ethyl’s manufacturing capacity, 
and our ability to serve the nation’s petroleum industry. It’s a completely 
“integrated” plant. All the complex chemicals needed to produce tetra- 
ethyllead are made here from raw materials such as salt, pig lead, petro- 
leum gases and electricity. The location of the new plant was picked to 


be near these basic raw materials. 


Today, we can dispatch Ethyl fluid to you from any one of four 


shipping points, Baton Rouge, Louisiana; Houston, Texas; Edge Moor, 


Delaware: and Wilmington, California. Refiners are now, more than ever 
before, assured of a dependable supply of “Ethyl” antiknock compound 


delivered where and when they want it. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


! service is backed by 29 vears of antiknock experience 


HERE ARE A FEW OF THE MANUFACTURING UNITS IN OUR NEW TEXAS PLANT 


A SALT DRYER IN THE HIGH-VOLTAGE LINE THIS IS THE ETHYL 
SODIUM BUILDING FOR SODIUM CELLS DICHLORIDE PLANT 


THE ETHYL CHLORIDE UNIT REFRIGERATION COMPRESSORS TETRAETHYLLEAD 
1S A PLANT IN ITSELF IN THE ETHYL CHLORIDE UNIT MANUFACTURING BUILDING 


ETHY!I 
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NEW GASOLINE PROCESSING PLANT, Ringwood, 
Oklohoma is insulated throughout with Kaylo Heat 


Insulation. Co-owners: Warren Petroleum Co. and s * * s 
Ssscecce" Leading Industries Are Switchin 
Gasoline Plant Construction Co., Houston, Texas. 


Kaylo Heat Insulation offers an outstanding combination of advan- 


tages —in both performance and application. 

With its effective temperature range—up to 1200° F .. . plus an 
unmatched selection of sizes and shapes and Simplified Dimensional 
Standards that allow nesting, Kaylo Heat Insulation reduces the 
number of pieces required per job. 

Kaylo Heat Insulation is hydrous calcium silicate, not glass. It is 
insoluble in water, incombustible and exceptionally lightweight—yet 
strong. Breakage is almost negligible. Easily cut and fitted, it is installed 
with standard tools. 

You'll find that your jobs can be done better with Kaylo Heat In- 
sulation. Get all the facts about its advantages. 


WRITE FOR FREE BOOK—'Kaylo Heat Insulation.” 
Address: Dept. N-242, Owens-lilinois Glass Com 


_ «++ firstin calcium silicate 


++. pioneered by OWENS 4IP ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO —KAYLO SALES OFFICES: ATLANTA + BOSTON + CHICAGO + CINCINNATI + CLEVELAND 
DETROIT + HOUSTON * NEW YORK + OKLAHOMA CITY + PHILADELPHIA + PITTSBURGH + ST.LOUIS * WASHINGTON 





Here's an excellent source 








Customer 
Engineering 
Service 





Avail yourself of this enormous storehouse of knowl- 
edge found in our Customer Engineering Service. 
Here—ready to help you—is an accumulation of 
over three decades of experience concentrated 
entirely on tube manufacture. 


Not alone is this tube production an advantage 





to you but equally valuable to you is the thorough 
familiarity with the varied tube applications. 


You can well imagine the ramifications of prob- 
lems that we have encountered in over 36 years of 
tube manufacturing. Changing conditions necessitate 





new methods and new approaches to problems. The 
sights here at Wolverine are always set ahead. Our 


technicians are always ready for you with the best 
WOLVERINE TUBE DIVISION 


answers that will improve your efficiency in operation. 
Columet & Hecla Consolidated Copper Company Pp y cy Pp 


Seteet seamless, nonferrous tubing Let us relieve you of some of the problems deal- 


1431 CENTRAL AVE. - DETROIT 9, MICH. ing with heat exchangers, condensers, etc. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Deportment, 13 E. 40th St. New York 16. N.Y 


/ 





CHECK THESE 800" HIGHLIGHTS YOURSELF... | 
EXCEPTIONAL VERSATILITY from welding 
and tting ¢ aling 4 3 


des 3 flame clea 


hardening, and hordfacing 


» WIDE TIP RANGE 
to size 10. In 
size 13 
The Airco No. 800 Torch — with a wider welding range ¥ cone OPERATOR FATIGUE 
ong; 21 ounce weight; planned balan 
than any other torch on the market is ready for any sahaes emeintes tothe 
job from fine sheet work to heavy sections. A wide FOR METAL CUTTING, TOO 
selection of tips permits unusual weld-and-cut ver- ntl + Sg allaeaaliac ace 
satility ... while rugged construction makes it a natural 


. ” ~ Ask for Catalog 2, Hand Torches for Weld- 
for “rough and tumble” shop and field work. 


ing and Cutting 
> 
, AND ... the Airco 8400 series two-stage regu SUPPLIES, TOO .. . Airco maintains a full 
lator is your guarantee of constant gas pressure line to complete the team for all around weld- 
One pressure setting needs no further atten- ing, cutting and hardfacing. Write for further 
tion. Saves time, gas, with trouble-free opera information on welding rods (Catalog 12) 
tion gives better flame performance in . electrodes (Catalog 10) wna 
welding and cutting. Ask for Catalog 5, ..as well as hardfacing alloys = 
Regulators. (Catalog 11) ... and acces- 


AT perp dananp to YOU'LL FIND SN 
Air Repuction MAGNOLIA COMPANY 


A Division of Air Reduction Company, Incorporated 
Beaumont * Corpus Christi + Dallas + El Paso + Fort Worth *« Hobbs 
Houston + Oklahoma City + San Antonio + Shreveport * Tulsa + Wichita Falls 
Southwestern Headquarters for Oxygen, Acetylene and Other Gases... Carbide ... Gas Welding and Cutting Machines, Apparatus and Supplies... Arc Welders, Electrodes and Accessories 


104%? 1 ins scam P . ; > 





Straight-Line Flow...the economical 
path from fresh feed to product... 


Orthoflow, the new stream- 
lined Fluid catalytic cracker by 
Kellogg. brings new flexibility 
and economy to petroleum 


processing. 


In the Orthoflow single-ves- 
sel units, transmission lines for 
both catalyst-oil mixture and 


va spent 
rae 
tL 


catalyst are fewer, 


shorter and straight . shde- 


valves and expansion joints are 
eliminated . .. the catalyst transmission 
system completely streamlined. Erosion is 
minimized, maintenance brought to a new 


low and flexibility of operation retained. 


PROGRESS REPORT 
ORTHOFLOW CATALYTIC 
CRACKERS 


T$ OPERATING: 
UNITS 2,500 BPD Unit 


8,300 BPD Unit 
8.300 BPD Unit 


in Western Conado 
In Mid-Continent U 


in Eastern Canodo 


S 


UNITS UNDER CONSTRUCTION: 
BPD Unit 
On the Atlantic Seaboord meagre tond a 


: o 
in Mid-Western U 26,000 BPD Unit 


On the Gulf Coos! 


Orthoflow can handle practically any 
feedstock, from kerosene to the heaviest gas 
oils. High-boiling stocks are charged as 
liquids and vaporized by regenerated cata- 


lyst with minimum use of preheat facilities. 


Orthoflow also permits wide latitude in 


conversion, recycle, and feed rates. 


In this simplified Fluid cracker design, 
Kellogg engineers have achieved significant 
savings in original investment. With both 
reactor and regenerator incorporated into a 
single vessel, Orthoflow saves steelwork, 
saves on foundations, saves piping . . . and 


saves thousands of manhours too. 
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SIMPLICITY, the outstanding characteristic of Orthefiow and the ultimate in any field of 
design, is the logical outcome of Kellogg experience in Fluid catalytic cracking which 
dates from the inception of the process and includes the engineering of 70 percent of the 
world's total fluid capacity. Details of this important new development in Fluid cracking are 
presented in Kelloggram No. 1—1952 Series “From Baton Rouge to Orthoflow” 
haven't received it, we'll be glad to send a copy on request 


THE ML. W. Kezroce Company 


(A Subsidiary of Pullman Incorporated ) 


If you 


NEW YORK JERSEY CITY LOS ANGELES TULSA HOUSTON TORONTO LONDON PARIS 
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Heating? 


Cooling? 


+ 
Air 
Conditioning? 


Process? 


Here’s How to 
Get the RIGHT Answer to your 


HEAT-EXCHANGE PROBLEMS 


rhe right ratio of surfaces— the right materials—the right velocities 
-the right proportion between coil area and depth . . . there are 
dozens of factors that affect the efficiency, maintenance and service 
lite of heat-ex« hange coils. 

For best performance in your own application, the practical 
approach is to take full advantage of the unequalled engineering, 
research and design skill—the unequalled manufacturing and testing 
facilities—which Aerofin offers you. 


To get the right answer — ask the Aerofin man. 


EROFIN CorPorRATION 


410 South Geddes St. SYRACUSE 1, N. Y. 
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Squirrel cage motors, slip ring motors, synchronous motors 
repulsion induction Fe Yo} (o) goo | ole (ohio) amb slo) lo) e-WiNe | tates Moa aco 
Hs so) (o) ¢ MMMM ©) 01 -) o 1 sYol (o)=\_lo MIE} 0) Co [cobs o) golel a fan-cooled, explosion- 
proof . \ . horizontal or vertical .. . for all phases, A Ze) ble (ol ie fete} 
frequencies . . . in single speed, multi-speed ahd Yariuible speed 
types... with or without flanges or other special features . 

with § types of gear reduction up to 432 to | ratio. .. with electric 


brqkes .. . with mechanical variable speed units’. . . and for 


every type of mounting Master has them all and so can be 
rerossto)(-11-)b ae best oro tailo! Mt eMBel-testetemh Gol) ME -)(-lol Mitel Me) ol ol-1:1 Me tslollons 
drive tor YOU 

And all of these, the electric motors the electric brakes. . 


the gear reduction units... the variable speed drives... all are 
designed so they can be easily combined together to give you 
the RIGHT horsepower, the RIGHT shaft speed, the RIGHT 
mounting features in one compact power drive 

That's the horsesense way to use horsepower whether you 


want 1, horsepower or 200 horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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Almost half a million years 
of heat exchanger service! 


Multiply the number of installed G-R Twin G-Fin 
Sections by a conservative estimate for average 
length of service and that's the figure you get. . . 
almost half a million cotal years of service! 


Some Twin G-Fin Sections have been in continu- 
ous use for more than 20 years. And no matter 
what the length of service or type of heat transfer 
duty, here is the uniform report of users. . 
effective, durable, troublefree, economical. 


Twin G-Fin Sections can be used for a 
greater variety of services than any other 


HEAT TRANSFER APPARATUS 


design of heat transfer apparatus . . . that’s one of 
their many advantages. Their installations include 
almost every type of heating, cooling, condensing, 
and heat exchange, and with many different liq- 
uids, gases and vapors. 


Investigate the possibilities in your own plant for 
these time-proven standard interchangeable 
heat exchangers with the famous G-Fin ele- 
ments. Write for bulletin, and ask about 
their applications to your heat transfer 
needs. 





YNIFORMITY 


Makes the Big Difference 


In FILTER Fabrics 


ves You Greater Fabric Uniformity 


Determining yarn 

tensile strength 

with 300-lb. vertical test. 

One of a series of comprehensive 

laboratory controls throughout production to assure 
uniformity in all Mt. Vernon-Woodberry products. 


UW. Verwon-Woeodberry Mills 


Branch Offices: Chicago + Atlante 
Baltimore + Boston + Los Angeles 


4 WORTH 
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Whirlex’’ multi-tube cyclone dust and fly-ash collectors are 
efficient, compact and versatile. They are highly efficient 
n collecting dust in the lower micron ranges with almost 
removal of solids above 325 mesh. The compact 
cyclone tube units may be grouped in a wide variety of 


total 


arrangements to permit installations in crowded locations. 
Gas inlets and outlets may be located in side or top of col- 
lectors and angle types are also available. The Fly Ash 


ti f 


” 
gts 


dust Collect 








Arrestor Corporation manufactures a complete line of low 
draft loss collectors for installation in stacks and ducts. 
Highly efficient induced draft fans are made to order to- 
gether with constant ratio dampers, fly ash injection systems, 
and overfire air systems. Stacks and necessary connecting 
duct work are made of heavy welded steel. Proper vaning is 
provided to reduce turbulance in ductwork. Write for de- 
tailed literature and address of your nearest representative. 


THE FLY ASH ARRESTOR CORPORATION 
BIRMINGHAM ALABAMA 


a telmaal iJ rst Street 


Telephone 54-6676 
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Increase 


FILTER CAPACITY 


. You’ll get increased filter capacity with- 
with _—s 


out expensive additions to your plant when 
PALMER you install PALMER FILTER BED 
AGITATORS . . . when you change to 


FILTER BED AGITATORS ANTHRAFILT FILTER MEDIA. Re- 


peated tests prove that you get longer 


and 


runs at higher rates with less wash water 


ANTH RAFI LT consumption. 


We suggest you try AGITATORS and 
FILTER MEDIA ANTHRAFILT in one of your filters; 
you will eventually ask us to equip your 


LOCAL STOCK AVAILABLE entire plant. 


FOR IMMEDIATE SHIPMENT 
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PLAN OF TOP 


Tue Greer Continvous Wax Moutpinc Macuine is a completely 
automatic machine for processing liquid wax into finished slabs. This 
production-proven equipment is an adaptation of machines which 
have been manufactured for many years by the Greer company for 
chocolate manufacturers. 

Basically, the Wax Moulding Machine has been designed to 
perform, automatically, a series of essential operations. First, it re- 
ceives liquid wax from storage tanks and precools it to controlled 
depositing temperature, It then deposits the wax in moulds and cools 
the resulting slabs to a solid state. Finally, it de-moulds the slabs 
(10!) Ibs. each). Weights other than 10% lbs. can readily be 
obtained. 

The size of the machine to produce 15,000 lbs. per hour is only 
90 feet long, 20 feet wide and 1] feet high. Supervisory help only is 
required. 

The machine consists of five basic units: A Pre-cooling Unit, 
4 6-Cylinder Volumetric Depositor, A standard Greer Multi-Tier 
Conveyor, A Refrigeration Bunker Box, and An Automatic Demould 


ing Mechanism and Unloading Conveyor. 


CROSS TAKE AWAY CONVEYOR- CAN DELIVER 
TO EITHER SIDE 
m ow | 








PRE COOLER UNIT 
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J. W. GREER COMPANY tea ob 312 





119 WINDSOR STREET, CAMBRIDGE 39, MASSACHUSETTS 


Sales Engineering Offices: New York, N. Y., Chicago, Ill, San Francisco, Calif. 
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It took two railroad cars to provide’ passenger accommodations” for this 
shipment 


depropanizer tower—as Sun Ship workers readied it for 


Ever see a bronco at the first touch of the saddle? Ever see a 


gusher well come in? The resemblance doesn't end with the 
furious first burst of action, even though the saddled pony 
stands quiet... and the stream of black gold pours placidly 

. makes 


into the refinery—until man renews his taming process. 
cracking petroleum . 
and on the equipment 


them both useful. And both tasks throw the full test of pres- 





Breaking a fractious horse. 


sure on the men who tackle the job 
in fact all refinery and chemical equip- 


Tanks and towers 
pressure through years of service. That's to be expected. The 
and the engi- 


they use. 

. . . : 
ment built at Sun Ship has been meeting the toughest tests of 
men of Sun Ship who build it have shown their ability to meet 


and master the production pressure of time . 
neering and shipping problems that go with the task of con- 
structing and delivering the gigantic equipment that helps 


build a greater and stronger America. 


— 


a 
SHIPBUILDING & DRY DOCK COMPANY 





(SINCE 1916) 





ON THE DELAWARE « CHESTER, PA. 


25 BROADWAY «+ NEW YORK CITY 
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IRET OUI 


Chemical 
Desalting 





COSTS 
LESS 





~~ ° Tretolite Desalting costs less to install because a Tretolite plant utilizes 
¢ 0 stall conventional refinery equipment. Many refiners have assembled their 

Se Tretolite desalters from existing equipment, thereby holding installation 
costs at minimum. 


a A recent survey of a group of Tretolite desalting plants processing over 
¢ 0 operate a million barrels per day showed that the average cost per barrel of 

desalting was 2.5 mills. Compare this cost with the cost of any other 
desalting process. 


The simplicity of Tretolite Desalting eliminates major shut-downs caused 


~ - - 
¢ 0 Mata by equipment failures. The absence of elaborate mechanical and electrical 


components insures smooth, trouble-free operations. 


—_ - Tretolite Desalting plants cost less to service because, as noted above, 

'] 77 iso maintenance is simple. Beyond routine servicing, Tretolite desalting 

( o¢ fa! if ¢ engineers are on call for consultation and assistance on any problem 

relative to more efficient desalting. If you want the best in desalting, for 
the lowest investment, call or write to the 





IP TUROAUEMHOCITU DME  ovnvcnccinc c ccact pueventime 


SAINT LOUIS 19, MISSOURI + LOS ANGELES 22, CALIF. WATER DE-OILING 
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“BEFORE AND AFTER’ 


} st Bettendorf. | 


For a special problem 
—such as an “umbrella” 
for a sub-station— 

or for 1,000-and-1 typical 
industrial applications, 


“CENTURY” 
asbestos-cement corrugated 
roofing and siding 

is the satisfying, 
economical solution 


July, 1952 


tures show how the lowa 


Owa, was protected by 


sted. Erection Contractor: | 


Century" Asbestos-Cement Corrugated 
solved an unusual problem at Bettendorf 
lowa 


ot lewa-Illinots Gas and Electric Com- 


The 69,000-volt sub-station there 


pany had ar hour's service breakdown in 
early 1950. It was found that a sulphurous 


acid mixture of smoke and 


fog swept in 
from a nearby generating station by the 
wind when in a certain quarter, had col 
lected on the insulators and caused flash 
overs or shorts. It was decided that the 
entire sub-station should be put under 
which rarely 
protection against this condition and a 
steel framework covered with ‘Century 
Roofing and Siding was erected. This 


cover if ever, is done) as 


umbrella’ has kept the insulators clear, 
and service uninterrupted 


In this, as in countless less unusual cases, 
experience has shown that “Century 

Asbestos-Cement Corrugated is an ideal 
covering. It is composed of asbestos 
fiber and portland cement, subjected to 


Iinois Gas and Electric Company's 


pressure to form a dense product, strong 


and dura Century’ Asbestos-Cement 


Corruga can't burn, is highly resistant 


to weather, rot, rust, and corrosive 


fumes, is proof against rats, termites, and 


other destructive insects 


Century” Asbestos 


Corrugated, erection and low maintenance 


The moderate cost of 


expense, all contribute to an economical 
installation. Additional and substantial 
savings can also be effected by using 
TOP-SIDE* Fasteners over any steel frame 
work, which eliminates scaffolding. Once 
up it stays and needs no protective paint- 
ing. Consider the savings in labor alone 
Write us for further details... and name of 
your nearest distributor 


*® H & B Ente se 


Noture made Asbestos... 
Keasbey & Moftisor 


t serve ynkind since 1873 


KEASBEY &2 MATTISON 


COMPANY + AMBLER « 
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TESTED B8Y UNDERWRITERS LABORATORIES, INC 


Breaking Records Throughout Industry! 
FOR LONG LIFE... FOR ECONOMY... FOR SAFETY 


Leading glass manufacturer report 


Maintenance engineer of large gas company 
Ball Valves, operated 1500 times a day 


says Easy operation and no maintenance 
cost make Rockwood Ball Valves far ahead 


mixing process, were only 
merece “? a year of any others we have used. 


Here’s why Rockwood Ball Valves give you more of what you want i 
valve performance 


FULL ROUND FLOW .. . no change in shape or volume of the fluid stream 


turbulence . . . minimum friction loss. 


QUICK OPENING AND CLOSING .. . needs only a quarter turn, even under 


full pressure. 


RESISTS WEAR LONGER .. . scratching, pitting and abrasion have little effect on 


the chrome-plated, floating bronze ball. 


STAYS LEAKPROOF .. .j in closed position, pressure of fluid automatically positions 
ball against synthetic rubber seat to form a tight seal. 


It will pay you to investigate how these advantages can benefit your own 
applications. Send for bulletin. Rockwood Sprinkler Company, 102 Harlow 
Street, Worcester 5, Mass. Distributors in all principal cities. 


On Texas transport firm's fleet of propane- 
butane trucks, the leakproof construction of 
Rockwood Ball Valves make them safest for 
handling inflammable gases. 





Some Prominent Users 


Libby-Owens-Ford Glass Co. 
Revere Copper & Brass, Inc. 
Bird Machine Co. 
Remington Rand, Inc. 
Hub Machine Co. 
Daggett Chocolate Co. 
Also approved by Und. Lab. 
for L. P. G. 








ROCKWOOD FULL-FLOW BALL VALVES 





THE FLOW !S AS ROUND AS THE 


PIPE ITSELF Y 
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WHAT DO YOU WANT TO PURIFY? 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 
treated in principal applications are: motor oils and other lubricat- 
ing, specialty, and technical oils; petrolatums and waxes; aviation 


and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates—conversion of sulfides to elemental sulfur— 
fluid catalyst applications—as catalyst carrier in copper sweeten- 


ing processes. 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 

Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


ATTAPULGUS“Sz52272"" - POROCEL somone” 


Dept. W, 210 West Washington Square, Philadeiphie 5, Pa. 
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YOU CAN CUT CONTROL VALVE INVENTORIES inhalf! 


MANUAL 


REMOTE POSITIONING 


ONE ANNIN VALVE BODY FOR 


\ single Annin valve body is standard for control valve is complete (positioner unit 
ise with any of three types of Annin opera- built-in )—ready for service under specified 
tors. Furthermore, each size of operator conditions. In addition, all valve bodies 
fits two sizes of valve bodies. Think how carry a 1000 rating. Interchangeable 
your inventory of critical control valves flanges series 15, 30 and 60 are split-ring 
can be cut: For any installation the valve mounted to meet any requirement. Write 
body is selected by size and alloy, then today for detailed information. Ask for 


assembled with operator desired, and your Catalog 1500B 
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Highly corres: iquor will @ handled in 
this surface comdanser fitted with Republic 
ELECTRUNITE Qiainiess Steel Prdssure Tubes. 


j 


PULP and 
ai P AP 


} 


ANNI Yep 
%G 


ES 
ELECTRUNITE TUBING 


REPUBLIC 
STEEL CORPORATION 


STEEL AND TUBES DIVISION 
224 Eost 131)st Street + Cleveland 8, Ohio 


ER 


--- another industry that cuts 
costs with Republic 


ELECTRUNITE PRESSURE TUBES 


Whatever the product you are processing in heat exchangers, take a tip 
from the paper industry ... even at the most corrosive stages in their 
processes, they use Republic ELECTRUNITE Heat Exchanger Tubes. 

Where highly corrosive liquids must be handled, Republic ELECTRUNITE 
Stainless Steel Tubes add years of life between retubings, cut per-year 
costs, keep processes uncontaminated, maintain production. Carbon steel 
tubes are available for less active liquids. 

ELECTRUNITE Pressure Tubes in both analyses are uniformly strong all 
around and end-to-end ... and uniformly corrosion-resistant. They are 
fully normalized to provide clean surfaces inside and out, to assure tight 
rolling-in and smooth bends. 

Mark your next order for heat exchangers “Republic ELECTRUNITE Pressure 
Tubes”. . . make your next retubing job an ELECTRUNITE job. 
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N ow, from Honeywell... flow - 


% 


Wehsover supervision of your 
plant processes requires 
2 flow measurement, Honeywell 
has the right instrumentation for the job. 


< a 


Included are instruments specifically designed 
for accurate metering and flow cost-accounting 
of process fluids, with either linear or square 
root scales and continuous integration . . . with 
a choice of electric or pneumatic transmission 
from the metering point 


Flow-measuring systems, including proper con- 
trol, are patterned to your exact requirements 





. offer you the advantages of Honeywell’s 
single responsibility from sensing element to 
control valve. Each part of the system is de- 
signed and built with the needs of process de 
signers, production engineers and instrument 
men foremost in mind. 


Call in our local engineering representative for 
a discussion of your application . . . he is as 
near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4498 Wayne Ave., Phila- 
delphia 44, Penna. 


| BROWN DIFFERENTIAL CONVERTER 


{ This new flow transmitter, based on the pneu 
matic balance principle, is setting high stand 
rds of precision and simplicity in field operation 
Using no mercury, seals or strainers, it converts 
the pressure differential at the metering orifice 
into a proportionate air output pressure which 
is a measure of flow. Response is rapid and 
uwccurate. Range is continuously adjustable 
from 20 to 200 inches of water, and is easily 
changed in the field without special tools or 


extra parts. Applicable to either liquids or 
gases, the Differential Converter is easily in 
stalled, cleaned and calibrated in the field 
For graphic panels and other applications re 


quiring compact instrumentation, the Differ 
ential Converter is part of a new Honeywell 
flow control family which includes Tel-O-Set 
Indicators, Recorders and Controllers. Write 
for ‘Centralized Instrumentation — Unlimited,” 
a new brochure describing types of Brown 
panelboards and instrument components 
available for industry 




















© Important Reference Data... Write tor Gatateg Me. 2281 on the Differential! Converter... 








BROWN EVENLY GRADUATED FLOW METER 





Costs for distribution and utilization of 
fluids can be accurately determined with 
this meter . . . available as a mechanical 
meter (with integral meter body) or as an 
electric meter (with electric transmission 
from remotely located meter body 
Features linear scale and _ electronic 
integration for simplified flow accounting 
Electronic integrator is simple, accurate 
and easily accessible for calibration and 
inspection. Characterized corrosion-resist- 
ant bell automatically provides straight 
line flow measurement 


BROWN SQUARE ROOT FLOW METER 


This instrument’s expanded, square-root 
scale affords extra sensitivity for automatic 
flow control applications. Available with 
on-off, throttling or Air-O-Line (propor- 
tional plus automatic reset) pneumatic con- 
trol Supplied for use with electric or 
mechanical meter bodies, in a wide choice of 
types: low pressure, intermediate pressure 
and all-purpose—plus sealed armature and 
area types for special fluids. Interchange- 
able range tubes afford broad flexibility in 
the field 


Honeywell 


Fits we Controls. 


Catalog No. 293-1 on the Evenly Graduated Flow Metee... Gatateg Me 2022 on the Square Reet Flew Meter. 








ur case history files 


\ 


@ If you buy refinery tubing, you probably know 
quite a bit about steel analyses already. But it’s hard 
to keep track of every steel tubing analysis, and just 
how it stands up under the countless combinations of 
heat, pressure and corrosive materials. 

As the world’s largest manufacturer of tubular 
products, we have a file of authentic case histories 
that covers many of the refinery tubing problems you 
will encounter. A problem that is new to you may be 
old to us. We may have encountered it before and 
solved it with one of our 23 different steel tubing 
analyses. 

You can really use this information today, when 
so many grades of steel are in short supply. We'll help 
you select alternates that may do as good a job— 
sometimes at a lower cost than before. 

Save valuable time by checking with us first when 
you are going to select tubing. There’s no obligation, 
and we'll be glad to give you all the help we can. 
Write to National Tube Division, United States Steel 
Company, 525 William Penn Place, Pittsburgh 30, 


Pennsylvania. 


23 Steel Tubing Analyses te ee aay + ahead 


let us help you select the best for your job manufacturing method that removes all 
: P doubt concerning uniform wall 


low Carbon 5 Cr, 4% Mo 17 Cer ' 


Low Carbon, ‘4 Mo 5 Cr, Y% Mo, 1% Si 27 Cr 

% Cr, 2 Mo 5 Cr, “% Mo, Ti 18-8 

1% Cr, % Mo 7 Cr, Y% Mo 18-8 Ti 
2 Cr, % Mo 8 Cr, % Mo 18-8 Cb 
2% Cr, 1 Me 8 Cr, 1 Mo 18-8 Mo 
2% Cr, Ye Mo, % Si 9 Cr, 1 Mo 25-20 

3 Cr, 1 Mo 12 Cr, Al 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


L-S-S National Seamless Pipe and Tubes 
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Ovdorization of natural gas is just 


one application of the Milton Roy 
principle of controlled volume 
pumping. Milton Roy Controlled 
Volume Pumps are widely used 
elsewhere in the petroleum indus 
try—for pumping distillates, 
solvents, furfural, liquefied petro- 
leum gases, tars, sludges, asphalts, 
petrolatum. They are used for the 
addition of inhibitors, controlled 
catalyst make-up, and for other 


processing techniques 


Milton Roy Controlled Volume 
Pumps do things ordinary pumps 
couldn't be expected to do, per- 
form flawlessly on services where 
no other pump has filled the need. 
They have the advantages of 
design simplicity, low upkeep, 


low cost 


MOTEL ron 


For additional information, call 
the Milton Roy representative 
listed in your telephone directory 


Or write us direct 


1315 EAST MERMAID LANE, PHILADELPHIA 18, PA. 


MANUFACTURERS OF CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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wCOeroaate 


ONE PIECE STAINLESS STEEL BELLOWS — minimizes 
metal fatigue for long service life. 


DIRECT FULL SCALE RECORDING PEN MOVEMENT — 
no external gearing or linkage multiplication. 


STAINLESS STEEL INTERNAL PARTS—and Monel 


metal stuffing box shaft for corrosion resistance. 


AMERICAN TYPE “B’ TEFLON SEAL STUFFING BOX— 
no lubrication, no shaft freezing, no leaks. 


STICK PROOF CHECK VALVES — protect bellows 
against over-range damage or distortion. 
SIMPLIFIED RANGE CHANGE—no disconnecting 


manifolds 


EASY CALIBRATION AND CLEANING —by simply 
removing one or both case cover heads. 


AMERICAN 


COMPANY 


° STAPLE MEO Fete 


nel 
AMERICAN 


MERCURYLESS 
ORIFICE METERS 


NO PRECISE LEVELLING OR 
SEAL POTS REQUIRED. 


FOR PEDESTAL, PANEL OR OVER- 
HEAD MOUNTING — TOP OR BOT- 
TOM GAUGE LINE CONNECTIONS. 


Dri-Flo Meters are the latest addi- 
tion to the American line — devel- 
oped under the Company's cen- 
tury-old tradition of “Sustained 
Accuracy at Lower Cost." 

Write for Specifications 





GENERAL SALES OFFICE 
1513 Race Street, Philodelphio 
Albony * Alhambra * Atlanta * Baltimore 
METER Birmingham 
co Erie « 
Minneapolis 
Pittsburgh « 


* Boston * Chicago * Dallas * Denver 
los Angeles 
Omaha 
* Canadian 


Konsos City * 
Odesso * 
TY 


Houston ° 
* New York * 
San Francisco * Tulse 


Meter Co., Utd., Hamilton, Ont. * Edmonton, Alb 
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THEN USE THIS 
NO. 1 TIME-SAVER 
FOR REFINERYMEN 


When every hour saved means money .. . 
when equipment needs replacing . . . when 
comparative product information is needed 
immediately to complete a project estimate 

. when questions of varied applications 
and detailed specifications need answering 
... when these and a hundred other reasons 
for saving time come up—just “reach for 
your Refinery Catalog!” 


You'll find catalog data on equipment 
and services of more than 300 manufac- 
turers listed in the current 1952 edition. 
No wonder Refinery Catalog is used as the 
preferred source of buying information 
among refinerymen the world over. 


REFINERY CATALOG 


P. O. BOX 2608 © HOUSTON 1, TEXAS 
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here's a complete WATER WORKS 





FIELD CREW 
DRINKING SUPPLY 


ENGINE COOLING 
BOILER FEED 


SMALL DOMESTIC 
SUPPLIES 


CHEMICAL AND 
MANUFACTURING 
PROCESS 


4 
4 
y 
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4 
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4 
4 
4 
, 
4 
> 
4 
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FOR THE MANY USES OF TREATED WATER, 
INFILCO ENGINEERS THE JBAS ACCELATOR 


< 


ee ewe oe oe ~> ry’ 
OI OI OI OOS AS OT OF RS a. oY 
a 
Toe 


Ask for Bulletin 1845 


The JBAS doesn't care if your source of water is 


creek, river, lake or well. It is equally effective and see how a JBAS conserves space 


for softening, clarifving. sterilizing. o , : 
ome. , " eee RG. OF COMNOVING and installation costs. Learn how 


organtc matter, taste or odors. Its versatility i ' yt f , 
and why JBAS gives uniformly 
has been demonstrated in hundreds of installa & 
ms treating to 100 gallons per minute satisfactory results with minimum 
viding a water equal or superior to large supervision and attention. Note it can 


nicipal supplic 
be readily moved, too, if necessary 





| INFILCO INC. Jucson. Arizona Plants in Chicage er Joliet, Illinois 

SETTER WATER CONDITIONING * 

AMO WASTE TREATMENT SINCE 
‘ou 


FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 





NEED these Quality Products 


for Petroleum Processing? 


" VSODA ASH 
VCAUSTIC SODA 


4) 
“4 CAUSTIC POTASH 


VCALCIUM CHLORIDE 





: 


Get them from SOLVAY 


Want to be certain of quality and uniformity in the chemi- 

cals you use for processing operations? Make sure you get 

them from SOLVAY—America’s leading producer of alka- 

lies and associated chemicals! You can also depend on 

OLV4 SOLVAY for service—for helpful sales service from thir- 
S } teen sales offices and a nationwide chain of distributors; 
Alkalies Chemicals for delivery service from centrally-located plants and over 
200 coast-to-coast stock points; and for an exclusive Tech- 


Since /83/ nical Service for the petroleum industry. 


THE SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 


Seda Ash Caustic Soda + Caustic Potash + Chlorine 6! Broadway, New York 6, N. Y. 
Calcium Chieride . Potassium Carbonate - Sodium Bicarbonate 


Specialty Cleansers . Ammonium Bicarbonate - Sodium Nitrite BRANCH SALES OFFICES 
Para-dichlorobenzene . Ortho-dichlorobenzene . Monochlorobenzene © y © Chicago © Cine aun © Clevelan 
Ammonium Chloride N © New York © Philadelphia © P 
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FREE TRAP SELECTOR 


It's important to have the right 

trap in the right place 

New 20-page selector tells quickly 
and easily which is the 

right Yarway trap for any application 
Write for your free copy 


8-hour job now takes 4 hours 


At a western magnesium reduction plant something besides magnesium 
has just been reduced. The steam at the end of the 
1% mile long steam line wasn't so hot—and neither was the production record 


of the plant at that location. 


Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only a 15° temperature drop from the boilers 

to the end of the line. Most important, the plant 1‘ miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That's trap efficiency ! It's evidence of the fact that Yarways are 
designed to send the most premium B.T.U.'s at top 
temperatures into your process or product. They get equipment 
hotter, sooner. . . and keep it hot. 


Other Yarway features—small size, one moving part, 

easy installation, low maintenance, low cost, stainless steel 
construction. Nearly 750,000 Yarways have already 

been installed. For your Yarways, see a nearby industrial 
distributor . . . 216 stock and sell Yarways. 


YARNALL-WARING COMPANY, 128 Mermaid Ave., Philadelphia 18, Pa. 


the steam trap 


desifned with more production in mind 








Or ~. \y BEFORE BUYING QHY Blower 
Readers’. Pg COMPARE THESE ESSENTIALS 
4 


aes 


Congratulations 
McKett 


is be ritten t express 
at your new work with Gull 


bring great 


eart may 


EC KH ARDT 
ysical ‘lant 


sity f Texas 


ur many friends 
nd paragrapn 
He envy you 
' When production depends so vitally on adequate handling of gas or air, 
n McKetta you can't afford to take chances on the performance of your blowers or 
exhausters. It’s better to be safe than sorry. 


elcome to a fellow Editorial Direc * 
So, for new installations or replacements, we suggest that you evaluate 


Jim Lee told me about your new 
with Mr. Dudley. I am certainly the equipment by the above standards of comparison. This will help de- 
very pleased to hear about it and hope termine the unit that will be most effective, economical and reliable 
ou will find as much fun and satisfac 


1 


for your specific applications. 
ion out of your work as I have over 


she wane’ Be sure to include the R-C dual-ability line of both Centrifugal and 
With best wishes and good luck, Rotary Positive types. Remember, that only we offer you this dual choice 
Sincerely —with unbiased recommendations from almost a century of experience. 
SIDNEY D. KIRKPATRICK With capacities from 10 cfm to 100,000 cfm or higher at moderate pres- 
Editorial = cores sures, R-C equipment has a long record of outstanding performance in 
be a ? . Wee ees industrial applications. 

Mew Vork Cite We'll gladly send detailed information for comparison—or supply 

June 6, 1952 engineering help if we can be of service 


Roots-CoNNERSVILLE BLowerR CorPoraTION 


521 Crescent Avenue, Connersville, Indiana 


Type O18 Ges Exhouster. 
Capacity 19,000 cfm, driven 
by 332-hp steam turbine. 


Roots flonnersvine <9 


ONE OF THE DRESSER INDUSTRIES 


SIMON MIR‘ 


ers ore 
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another leading refiner who desalts with PETRECO 














The Standard Oil Company of Ohio is refining organizations who install, use 
a long-time user of Petreco Electric and re-order. Petreco invites you to 
Desalting. Like many other oil indus- check into the large number of lead- 
try leaders, Sohio installed a Petreco ing refiners who, like Sohio, use 
desalting plant in one refinery, then Petreco Electrospheres 


repeated with Petreco in another ; 
For descriptive literature and complete 


The merit of a refining process often information on Petreco desalting, call 


can be appraised by the caliber of the or write 


PETROLITE CORPORATION PE i RE<9S 


PETRECO DIVISION PURIFICATION AND TREATING PROCESSES 





3202 So. Woyside Drive, Houston 3, Texas ELECTROSPHERE DESALTING + ELECTRIC DEHYDRATION 
1390 E. Burnett Street, Long Beach 6 Calif ELECTREATING OF DISTILLATES: ACID, CAUSTIC, DOCTOR. 
ELECTRIC DESAPONIFICATION OF FUEL STOCKS 





Letters 


Ou & Refining Company will get Bill in 
September 


Maintenance Problems 
Dear Sit 
I have been a reader of the Perroteum 
ReFiner for a number of years and have 
enjoyed every issue. Its news coverage 
of construction being done all over the 
world is of great interest. Its technical 


articles have been not only enlightening YL 


but very interesting. The most valuable 


department in the ReFiner, and to me, 
the most interesting, however, is_ the 
maintenance’ section, nm which are pre CONTROLS 
sented both readers’ ‘reports on how 


they carry on a particular job at their CAN SAVE You MONEY 
refinery and special articles devoted t 
maintenance 


A suggestion: As a means of develop All Down the Line! 


ing imterest and hearing all sides of a 
problem—why not invite PerroLeum Re- | If dollars are running through your steam 
FINER readers to comment and offer im . ee om 

provements to the improved methods lines it’s time Clark Controls took over. 


presented in earlier issues’ Their letters Water in steam lines wastes fuel, cuts effi- 
could be printed at the end of the de 


partment each month and a round tabl ciency and adds greatly to maintenance costs. 
discussion carried on ° 

he petroleum industry has not given Clark Steam Traps, with Duo-Stop Leverage, 
as much thought to long range low cost drain twice the condensate of ordinary traps. 


maintenance planning as have certain 


others. Apparently well planned refining Clark Controls on your lines is truly like 
units are erected without sufficient em \ money in the bank. Write us for full details. 


phasis being given to repairs. Built-in 





handling facihties are added sometimes 
several years after the unit has beer QUICK CLEANING STRAINERS 
operating. It is true that frequently the 
amount of repair work necessary to be Remove dirt, scale and grit 
done on a particular section cannot be from steam, fluid and gas lines. 


foreseen, but in some instances the prob Sizes 42" to 3” P.S.1. 
lems of repairs are overlooked entirely 
As an example: A cooling tower may be 
constructed without access roads. Ex 


changers may be installed at a great 


’ "79" 
distance from the ground or m imaccess SERIES 70 Inverted Bucket Trap 
ible locations without handling facilities One of the most popular in the Clark 
vith which to remove the tube bundles Sten, Condianens Siw on ities up to 
OS St CORE, WHA SS Oana 2600 Ibs. per hour. Sizes 2", 34" and 1” 
b . . 
Pressures up to 200 P.S.1. 


so small that they may be entered only 
with difficulty and repair materials such 
as bricks must be passed into the fire 
box one at a time. These oversights can SERIES “60” Inverted Bucket Trap 
mean only one thi i maintenance 


Choice of horizontal or vertical inlet 
H t ; ction offers or outlet. For pressures up to 150 P.S.L. 
g some “Clark-loy” guided disc and seat. 


vays in SERIES “450” 


For continuous flow drainage. Pres- 
sures up to 600 P.S.I. Sizes 44" to 2". 
External discharge valve; “Clark-loy” 
disc and seat. 





THE CLARK MANUFACTURING COMPANY 
1847 East 38th St. « Cleveland 14, Ohio 


- _ 
THE HOME OF DUO >TEP LeveRaGe 


hlishing Company Publication 








EASIEST MAINTENANCE EVER! 








Lohtain Mixers 


pee eseesesseuesseeeeeeeeeeeeeas 


MIXING EQUIPMENT Co., Inc. § 


164 Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 


Please send me the literature checked 


<<“ ’ 
PORTABLE SIDE ENTERING TOP ENTERING 
Ve to 3 HP 1 to 25 HP '4 to 500 HP 


B-76 Side Entering Mixers 


B-78 Top Entering Mixers 
(propeller type) 


8-75 Portable Mixers 
(electric and air driven) 
Name 
Title 
Compony 
Address 


City 


B-101 Condensed Catalog 
showing complete line 


B-102 Top Entering Mixers 
(turbine and paddle type) 


DH-50 Laboratory Mixers 











The 
LOOK 
BOX 


1. SULPHURIC Acid, 60 deg., is 
$9.00 per ton 
The New Hoge Cracking Process 
is now being tested in Houston 
3. American Chemical Society now forms division for 
Petroleum group called “Petroleum Chemists Divi 
sion 
+. Freight rates reduced from Oklahoma points 
hese are a few of the many items which appeared 


Check 
These Items 2 


in the September and October, 1922 issues of Th 
lhese happened to be Nos. 1 and 2 of Volume 
Che very first 


Re finer 
| of this present PETROLEUM REFINER 
irticle of the October, 1922 issue happens to be on 
of the first papers published by our dear friend 
N. A. C. (Nick) Smith, the famed Bureau of Mines 
Chemist. The world lost Nick on May 19, of 1952 

| was only six years old when this first issue ap 
peared. Tonight, just about 30 years later, I am trying 
‘Look Box.” My 
Boss sat at his deck 30 years ago and wrote. He 
rhe best thing 


to write my very first item for this ‘ 
wrote lots of things for the first issue 
he wrote was on page 6 where he tells the purpose of 
the new publication. “It (The 
ts readers each tissue new data on refinery methods 


Refiner) will bring to 


written by men who are in a position to write with 
authority. It will bring to you information on new 
processes \ lot more is written, a total of 494 


t 
Boss has 


making this the top magazine of 


words and we are 


| mighty proud that the 
kept his promise 
the refining, natural gasoline and petrochemical field 

How many of you remember the first issue? We 
would like to know 
We would pay you very 
nal ¢ of this first issue 


How many of you still own the 
handsomely 


rt 
x 


a py 


BEGINNING with this issue we are 
A Section planning a section to be 


For You you This section will be called Our 
Readers’ Comments and will be found 


written by 


this issue. We invite your comments 


ibout the PretTro_teumM ReEFINER, the 


iters, the staff, your neighbors or your 


if the Multiple Reactor Units for Producing 
f America Plant, Bish p 


Publishing Company Publicatior 


employers. In fact you may comment about other 
commenters if you wish. Perhaps you have a lot of 
pet gripes that you would like to get off your mind 


Here's a good place to do it! 


INDUS 


repre 


OIL 
Increased Emphasis on rR\ 
Maintenance and Operation *°"'*'''«> @' 

our annual Ed 
itorial Conference urged that PeTroLEUM REFINER 
increase its coverage of the maintenance and opera 
ions fields 
readers will se« 
the realization of Phillips 
i highly capable engineer with wide experience 
has been added to our staff and will devote 
important topics 


Beginning with this issue, our 


those suggestions. Bob 


industry, 
i large part of his time to these 
Three very important papers are presented in this 
issue. “White Paint Cuts 
portant and somewhat sensational data on the ad 


aluminum paint for 


Storage Loss” presents 


vantages of white 
tanks. An operations artick 
verv ingenious solutions to some extremely difficult 


paint overt 


storage describes the 


problems. A second maintenance 


instrumentation 


irticle, directed to all refinery people interested in 
lesign and in construction materials, paints the prog 
ress of the use of aluminum with many specific and 
helpful suggestions for its application 
red-hot 


iving maintenance and operations men the answers 


These articles represent a emphasis on 


they need 


LOOKING BEYOND the 

: 
Letting George present steel strike and into 
Do It the causes of our centralized 
government, B. Brewster Jen 


nings, President, Socony-Vacuum Oil Company 
defined the problem at a recent meeting in this 
manner: 


“Nobody should be satisfied with the way this 


Chemicals from Natural Gas at C 


Texas 








High tinctorial strength 


of DUPONT OIL BLUE A helps keep 


engine intake system deposits at a minimum 


DU PONT OIL BLUE A is available for use in both 
aviation and motor gasolines. This single component 
dye dissolves rapidly in gasoline and other petroleum 
fractions. It can easily be added in concentrated solu- 
tions with proportioning equipment, or directly by 
means of a “dye pot.” 

Because of high tinctorial strength, it can be used 
in economically lower concentrations to achieve any 
required color intensity. This quality also helps keep 
engine intake system deposits at a minimum. 

Due to its many desirable characteristics, Oil Blue 
A is used to color Du Pont Tetraethyl Lead Com- 
pound—Aviation Mix, where it provides a base for 
all three standard aviation gasoline colors. Why not 
ask your Du Pont Petroleum Chemicals Division 


representative for a sample? 


SOLUBILITY—The solubility characteristics of Oil 
Blue A in gasolines will vary according to their com- 
position. However, the following guide for approxi- 
mate solubilities in typical gasoline components may 
be helpful: 





APPROXIMATE SOLUBILITY . . . . Grams/100 U.S. Gal. 


760-950 
1150-1500 
570-760 
28400-32000 


Straight Run Gasoline 
Thermal Cracked Gasoline 
Aviation Gasoline 


QUPIND 


eee rer or 
Better Thongs for Better Living 
«+ + through Chemistry 


Benzene 





Petroleum Chemicals 


E.1. DU PONT DE NEMOURS & COMPANY (INC.) 


° ¥ ¥ - 
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steel wage price matter has been handled by the 
government, and I doubt that anybody is. How 
ever, instead of blaming it all on the Arnalls, the 
Feinsingers and the government in general, should 
we not ask ourselves whether we the people are 
not primarily the ones at fault? Haven’t we per 
haps asked our government to do something that 
none of us felt able to do? 
that our government is not the Almighty, but is 
people just like we are? Isn’t it, in fact, a very 


Haven't we forgotten 


vital question whether by legislating all sorts of 
well nigh impossible new duties for government 
to perform we haven't substituted a cumbersome, 
expensive, and ineffective process for the perhaps 
imperfect, yet ultimately effective process of work 
ing out problems privately with others as indi 
viduals? | wonder whether this trend isn’t an indi 
cation of moral bankruptcy expressing itself in a 
‘Let George do it’ philosophy, 
those who lust for 


sort of national 
aggressively promoted by 
power, with the misguided assistance of those who 
think the remedy for all our ills consists of giving 
unlimited power to someone in Washington with 
good intentions 

We hear much these days about indiscretions 
ind downright corruption in government circles 
instances wherein the 
think we 
we have more of that sort of 
thing than we used to have. A good many people 
are saying that it is all the fault of the incumbent 
idministration, that it has been in power too long 


here have been so many 
charges have been well founded that I 


must concede that 


and that it has become corrupted thereby. This is 
the easy view to take, and of course there may be 
said for it. However, perhaps 
Perhaps this business 


something to be 
that isn’t the whole answer 
of corruption in government is influenced to some 
degree by the kind of things we have been making 


the government do for us.” 


YOUR EDITOR has had con 
contact with inter 


Why All This siderable 
‘Security’ Talk? viewers from industries seeking 

college graduates. The employ 
ers find one question paramount in the young gradu 
ites’ minds “what do you have to offer in the way 
f security?” 

What do they mean by security? Do they want a 
steady job the rest of their lives, with a guaranteed 
safe salary, plus a fat retirement income? Do they 
want assurance that they can keep their jobs, without 
fear of being fired for incompetence, or being out 
distanced by their competition? Do they have the de 
sire for “something for nothing” deepiy ingrained 
in their hearts ? 

\pparently the “Yes!” 
Sociologists can tussle with reasons for these atti 
international unrest, 
lack of faith in the 


discouraging answer is 


tudes—war and socialist 


trends of the government, 
future 
We don’t know what to do about all this but we 
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are in thorough accord with Benjamin F. Fairless 


who says it’s all wrong. In a commencement address 
delivered at USC, Mr 
modern preoccupation with security had this to say 
“It is negative and defensive at a time when we ought 


Fairless, worried about this 


to be positive and dynamic.” 

He visualizes that the facets of security are “spirit 
ual, which is faith in divine guidance ; physical, or the 
ability to plan for the future with reasonable expec 
tation of living to enjoy it; political security—or sim 
ply, freedom; psychological security, which is really 
just plain confidence in yourself you don’t get 
it by dodging the battles of life, you get it by fighting 


and winning them.” 


Universal 


DR. GUSTAV EGLOFF, 

Clothed (i! Products research director, foresees 
. the day when the world will be clothed 

In Oil : “< 
in oil. A spokesman whose name 1s 
synonymous with petroleum chemistry research, 
Dr. Egloff, speaking before the Rotary Club of 
Houston, recently, put his case this way: Nylon 
and the newer fibers including dacron, orlon, dynel 
and acrilan are based on chemicals obtained from 
petroleum or natural gas. Benzene for nylon and 
p-xylene for dacron are both produced by Plat 
forming gasoline fractions. Ammonia for nylon 
and for the acrylonitrile used in orlon, dynel, and 
acrilan is obtained from natural gas. Ethylene 
glycol for dacron is a product of ethylene from 
cracked gases. Other materials for acrylonitrile are 
ethylene or acetylene and these gases are also the 
base for vinyl chloride which is used in dynel 


Many of the processing chemicals are also from 


petroleum or natural gas 

Production of these synthetic fibers should reach 
about one billion pounds per year in 1960 which 
represents a very rapid growth from the 1950 
production of about 145 million pounds, most of 
which was nylon. These fibers have the advantage 
over the natural of being uniform and therefore 
of known and precise quality. Each has its special 
characteristics which are adapted to certain uses 
This field is just in its beginning stages; yet im 
provements and new fibers are being developed 
rapidly. There is high probability, indeed, that the 
entire world may some day be clothed in oil. 

\ll of the basic chemical components of fibers, 
and rubber have high versatility which 
\ case in 


plastics 
increases their economic attractiveness 
point is the development of “Mylar,” a strong film, 
from the substance used for the new textile fiber, 
dacron, This film is particularly well suited for 
electrical insulation. It retains dimensional stability 
with changes in heat and humidity, retains flexi 
bility at low temperatures and is chemically re 
sistant. Other anticipated applications include light 
weight storm windows, collapsible tubing and 
packaging. 
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OTHER ELLIOTT EQUIPMENT | 


VALUABLE TO THE INDUSTRY 
LARGE MOTORS from 50 hp up, in the famous 


Elliott ““Fabri-Steel”’ construction. All types, and all 
enclosures, particularly for outdoor service 


INTEGRAL MOTORS tough and sturdy backed 
by the Crocker-Wheeler reputation and experi- 
ence. All types, including the always dependable 
totally enclosed fan-cooled SEALEDPOWER motors 


STEAM JET EJECTORS single or multi-stage, 
for pulling any required vacuum. No moving parts 
—practically no maintenance 


TUBE CLEANERS for cleaning all kinds of tubes 
or pipes, straight or curved, removing all types of 
deposit. Wide range of sizes and cutter heads 


STRAINERS single cylinder or of twin type which 
permits the removal of a fouled basket for cleaning 
while the twin maintains operation. Also self-clean- 
ing strainers 
H2-3 
BO IB BOG oo EE 
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Fic Lirihad that makes maintenance easy, 


needing only ordinary mechanical experience — 


Cua Tithad under all conditions as proven 


in thousands of installations — 


WXTTTIT IAD that fits ico any require- 


ment, due to the many available modifications — 


| REPUTATION | for all-round satisfactory 


performance, among operating engineers every- 
where. 


WHY NOT CHECK? Bulletin H-16—On request. 


ELLIOTT 


STEAM TURBINE DEPT. 
PLANTS AT: 
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JEANNETTE, PA. + RIDGWAY, PA. « AMPERE, N. J. + SPRINGFIELD, O. « NEWARK, WN. J. 
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then Does aN 
SO CMPLOVEE 
ART PREPARING 
OR RETIRE MEN 


Employe Relations Manager, W. P. Reymond, Jr., asks the “Big Question” as a group of prospective Annuitants look on. The enswer to “When does an 
Esso employe begin preparing for retirement is: “When he is employed by the company and signs up under the benefit plan.” Similar charts are 
used througheut the course to drive home important points. 


NE day recently at Esso Stand- 
ard Oil Company's Baton 
Rouge. La., Refinery 15 men 
conference 


O 


were gathered around a 
table planning new careers. They were 
not new employes or newly-hired tech- 
nical men indulging in the dreams of 
vouth, for their hair was tinged with 
white and their faces showed the pas- 
sage of years——but interest shone from 
their faces and their eyes were bright 
they exchanged 
activities. It 


with anticipation as 


ideas on retirement was 
the last or “round-table” 
the Esso Company's “Preparation for 
Retirement Program.” and the careers 
planned were those one can have after 
age 60 to 65 on an assured annuity 


session of 


income. Comments passed rapidly back 
and forth as ideas for retirement ca- 
reers were aired: 

‘I plan to buy a trailer and travel 
first 
electrician of 60 
36 vears with 


for at least the year of my re- 


tirement.” said an 


who was retiring after 
the company. 

“My career will be that garden of 
mine.” his boilermaker neighbor of 65 
replied. “I'm more 


vegetables than my family and all the 


going to raise 
neighbors can use i 

“That little farm of mine will take 
up most of my time.” was the com- 
ment of a gray-haired pipefitter. A 
lanky, pipe-smoking accountant in the 
group stated that his part-time job 
with his church would be expanded 
into a full-time job when his retire- 
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Retirement Like Graduation— 
Many New Opportunities Beckon 


Esso Standard urges annuitants in carefully 
supervised sessions to plan their retirement 
so they will stay healthy, happy and busy 


FARRIER 


rd Oil C 


ment became effeciive 

In this way the company s prepara- 
tion for retirement program helps em- 
ployes make the adjustments incidental 
to retirement from active work, and 
encourages them to plan ahead for the 
retirement years. Adapted from a simi- 
lar program developed in the Esso 
Company’s eastern refineries, the pro- 
gram now has been in operation since 
November, 1951. Four groups of pros- 
pective annuitants, totaling 75 em- 
ployes. have participated in the pro- 
gram. offered and start 
several years in advance of actual re- 


Courses are 


tirement. 
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T. S. KEATY 


Baton Rouge, La 


The results so far? “Excellent” is 
the word used by management people 
who have had contact with this first 
phase of the training. 

What about the 
prospective annuitants who have been 
through the five one-hour discussion 
“Unusually appreciative” 
sums up their comments and attitudes; 
however, only time can tell how effec- 
these men in their retirement 
years will use the knowledge gained 


comments of the 


periods? 


tivey 


in the course. 

Sparking the program is a 60-min- 
ute sound motion picture in color, 
made by the company on the activities 


69 








YITTITTN 


| 


This extremely accurate circular 
slide-rule type K&M valve 
capacity calculator includes cor 
rection scales for steam quality, 
liquid and gas specific gravity 
and a flowing temperature scale 
for gases. Sent without charge 
im response to a request on your 
business stationery. 


KIELEY & MUELLER, IN 


2033 - 43rd STREET 


AMERICA’S LEADING 
INDUSTRIES PUT THE 
STAMP OF APPROVAL 
ON KIELEY & MUELLER 
CONTROL VALVES 


Make It Your Business to Find Out Why! 


All over the country leading companies in the 
process industries are solving tough problems with 
K & M control valves, designed especially for precise 
and positive control by instrumentation. 

More and more, as the outstanding performance 
of these superbly engineered valves becomes known, 
important companies with pressure and flow appli- 
cations are turning to K-& M for the skill, knowl- 
edge and experience that assure reliable automatic 
control of pressures, temperatures, rates of flow and 
liquid levels. 

There is a qualified K & M representative near 
you, eager to discuss your control problems and able 


to provide the most satisfactory solution. 
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of 12 refinery annuitants. This picture, 
entitled “Harvesting the Years with 
Esso,” is shown in the fourth session 
of the program. The content of each 
of the five sessions of the 
outlined below: 


course 18 


The Philosophy of Retirement 

The first meeting, entitled “What is 
Retirement ?”, conducted by the plant 
manager of employe relations, sets 
forth the basic idea of the whole series 
by getting the men to look upon re- 
tirement as the start of a new career, 
rather than as the end of the road, 
the scrap heap, or being “put on the 
shelf.” Retirement is pictured as grad- 
uation time—the opportunity to do the 
things one has always wanted to do, 
but did not have time to do. In this 
new career one’s needs are the same 
as they have always been, i. e., com- 
panionship, adequate finances, a sense 
of achievement, to be busy, and to be 
useful. These needs can be met by the 
assets that one takes into retirement. 
such as: an assured income, an es- 
tablished place in the community, and 
worthwhile skills and wisdom. Each 
conferee is asked to check his plans 
against these basic needs in order to 
determine if his plans are really going 
to give him what he wants. 

At the first meeting the employe 
relations manager emphasizes that al- 
though the meetings are held during 
work hours, attendance is 
strictly voluntary. It is made clear that 
the company does not intend to inter- 
fere with the conferees’ personal busi- 
ness or to try to influence them unduly 
in their retirement plans. It is made 
clear that the sole purpose of the meet- 
ings is to help the prospective annui- 
tant help himself. 


regular 


Health Program 

The second meeting, conducted by 
the refinery medical director, is de- 
voted to developing a pattern for 
health in retirement. A six-point pro- 
gram is set forth, embodying the idea 
of moderation in all things and keep- 
ing the mind and body busy. The men 
are impressed with the need of regular 
physical check-ups. As a means of 
avoiding monotony and frustration, it 
is suggested that they keep busy, men- 
tally and physically, within the limits 
of individual ability. The increased 
span of life of older people due to 
medical advancements is shown dra- 
matically on charts, indicating that at 
retirement age, the average individual 
still has the prospects of years of 
happy. healthy life. 

“Although we decline physically 
with age, we remain mentally alert.” 
the medical director tells them. 


How to Plan 
The third session, conducted by the 
head of the plant Annuities and bene- 
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Bennett H. Farrier, head of the Plant Annuities and Benefits Department, reviews with prospective 
annuitants the income they will receive from their Annunity Plan. Each man is given a written 
estimate of what his retirement income will 


fits department, is devoted to the de- 
tailed planning of one’s retirement 
years. Each conferee is given a writ- 
ten statement showing the company’s 
estimate of his retirement income from 
the various company plans and from 
social security. With this basic finan- 
cial information in hand, the prospec- 
tive annuitants are given a general pat- 
tern for planning retirement and are 
urged to use this pattern—‘“A Planned 
Retirement is a Successful Retire- 
ment.” 


Movie at Fourth Meeting 
The fourth meeting consists of show- 
the motion picture “Harvesting 
the Years with Esso,” which shows 
how 12 Esso employes are living in 
retirement. 

The film is introduced by a member 
of the Training department who sug- 
gests they look for evidence of sound 
planning of time and finances in the 
case histories shown. 

After the movie, the cases are ana- 
lyzed by the conference method to 
stress important points in planning 
retirement, such as the use of skills 
gained while actively at work; the 
expansion of hobbies into pleasant and 
profitable retirement activities and the 
possibilities of community service. 
Some of the important points made 
are: 

“Your choice of retirement activities 
is unlimited but only you can make 
the choice.” 

“A happy retirement does not come 
without planning”—what you are go- 
ing to do, how you are going to do it, 
and consideration of your abilities. 

“Retirement is the freedom to do as 


ing 
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you please, to do the things you have 
always wanted to do.” 

“A planned retirement is a happy 
retirement.” 


Round Table 

The fifth meeting is the round-table 
discussion in which each man has a 
chance to exchange ideas with the 
group in regard to retirement plans. 
Quite a few on entering the program 
had no definite plans for retirement, 
but by the time they reached the last 
of the five sessions their plans had 
crystalized to such an extent that they 
could tell the group how they wanted 
to spend their time in retirement. The 
vice president, who is also general 
manager, opens his final meeting 
and congratulates the prospective 
annuitants on their “approaching 
graduation” from active service. He 
talks to them informally for 10 or 15 
minutes. He also presents each of the 
participants with a personally auto- 
graphed copy of the book, How to 
Retire and Enjoy It by Ray Giles. 


Synopsis of Film 
The sound motion picture, entitled 
“Harvesting the Years with Esso,” ap- 


proximately 60 minutes in length, 
opens with a brief pictorial history of 
the refinery, and also employs old 
news-reel shots of events contempo- 
rary with the refinery’s early days. An- 
tique photographs from the refinery 
archives also are reproduced and in- 
cluded in the film, and are quite ef- 
fective in the finished picture, as these 
old scenes and motion pictures remind 
the annuitants of their earlier days 
As the growth of the refinery con- 
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Prospective annuitants view Esso's sound-color motion picture, “Harvesting the Years with Esso.’ 


The scene shows plant annuitant Lando Chariton, former Sweoterman at the refinery, as he works 
on his form with his 10-year-old nephew, Mac Chariton 


tinues, the parallel de velopment of the 


company s retirement or annuity pro 


ram is simultaneously shown. begin 
1918 the establishment 
f the company s employe benefit plan 

After this brief history, the audience 


is taken on a trip via the movie camera 


ning in with 


12 annuitants shown 
these 
their 
the ap 


to ¢ ill upon the 
in the picture. The activities of 


innuitants were remarkable for 


diversity, their interest, and 


satisfaction afforded 
How They Keep Busy 
One of the outstanding case histories 
that of Waldemar Landry, 89 years 
old former Ace 


employe 


parent 


ounting department 


who has been in retirement 
He is still active 
himself with 


work 


as well as carry 


ind Is 
imaz 


rarde ning 


a carpenter shop 

his home 
(1. formerly a iX 
he rehnery now re 


inks of the 
operatit 4 } . 


the | 

hown 

daily dip 1 the river 

re hborhood chil 
iitar 

former rehi 

wn as he 


Service 


} 
chose storekeeping 
ind t him 
«mall 
friends 
cracket barrel 
as a process emp 

Viss Mary Pi 
lary. runs a taree 
Springs La 


with 


where 
her yvounge nephews 
ind with her many pets 
13 cats!) The beaut 


the Pirie farm drew 


less than 
ting of 


miration from those viewir 


ture 


Earl Turner, 67, who turned from oil 
packaging at the refinery to oil paint- 
ing, has produced some valuable works 
of art in bas-relief. He and Mrs. Tur- 
ner are shown in the process of manu- 
trays by the acid- 


facturing artist 


ele hinge proc ess 
first-class 
long- 


Joe Wileman, 67. 


electrician, 


former 


has carried out a 
cherished dream of having a neighbor- 
hood repair shop, where he converts 
intique vases into lamp stands, makes 
electrical repairs, and converts treadle- 
type sewing machines to electric drives 
Wileman is also a licensed locksmith. 

Activities of other annuitants shown 


laborer. as he 


former 
Robert 
Davis, retired leaderman, as he helps 
build a church indulges in his 
hobby of Adolph Wiggins. 
former cooper, who plays the role of 
landlord. and works 
for the Community Chest: Manny Car 
ter, porter at Esso landlord. 
who irdens for exercise and raises 
fl ind chickens: Jim Bradford. 
retired masor who does mason work 
v. and who 
school 


yung members of his 


include Thompson, 


runs his farm: 


and 
fishing; 


storekeeper ind 


also a 
owers 


i hobl also is super 


sible The scenes of 

inusual and striking 
nds on the narrator's 
statement that “A happy retirement is 
possible for all Esso employes. What- 
ever 
issured that the « 
ird Oi 
the h 


your choice may be. you may be 


Esso Stand 


well as 


omp iny 
wishes vo l 


irvest of the 


you reap 


vears with Esso!” 


Employe Reactions 


I mplove acce ptance has been helped 


by the fact that the preparation for re 
tirement program is completely visual 
1ided by means of charts Another 
feature is the “handouts” that are dis 
tributed at each These hand- 
yuts include a duplication of all of the 


irts 


session 


ised in that session and related 
kground information that the 


feree can read at his leisure. In addi- 
tion to the movie described, other 
features of the program that seem to 
impress the participants include: 

1) Each participant is given a loose- 
leaf binder, embossed with his own 
name, which is used to hold each ses- 
sion’s handouts. 

2) Presentation to each member by 
the vice president and general manager 
at the last meeting a copy of the book 
How to Retire and Enjoy It inscribed 
with his best wishes and autograph. 

3) Apparent continued interest by 
the those retiring. One 
said: “Before I went through the pre 


company in 


retirement program, I looked upon re- 
intimate ties 
with my company friends and with the 
company itself. Through this program 


tirement as severing my 


the company has proved to me that it 
is still interested in what I do in my 
retirement period.” 

In general. the attitude of the pros- 
pective annuitants to the program was 
very favorable. They appreciated it as 
a company effort in their behalf and 
as an of continuing jn- 
terest. They learned to look upon re- 
to view it not 


expression 


tirement in a new light 
as a penalty or something forced upon 
them, but as an opportunity for a new 
career. 


Follow Up and Continuation 


In the final session of the pre-retire- 
program, the 
urged to contact the 


ment participants are 
Plant 


and Benefits department on any ques- 


Annuities 


tions or assistance they might need in 
working their 
Plans formulated in the final session of 
the program are noted, and a follow-up 
interview scheduled with each individ- 
ual about 


out retirement plans 


a month before retirement 

It is planned to offer the five-hour 
pre-retirement to all pros- 
Esso The first 
group consisted of men who were re- 
tired the weeks, but 
the second group went down the list 


program 
pective annuitants 


within next few 


to men whose retirement was several 


months away. The personnel of the 
fourth group consisted largely of em- 
ploves to whom retirement was over a 
Immediate plans are to 


for the rest of 


year away 
the 


the year on the basis of handling one 


continue program 
group of approximately 15 employes 
every five weeks. In this way employes 
now 63 years of age will receive this 
training during the current year. Then, 
consideration will be 
tinuing the program so that employes 
will get the benefit of the course four 
or five years before retirement, thus 
insuring that they will have adequate 
time to put into effect the principles 
of planning advocated in the discus- 


given to con- 


sions 


Petr 
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How will that shiny new machine, 
appliance or equipment that you man- 
ufacture look after six months—a year 
—five years? 

Will bolts and screws show ugly 
signs of rust? Will nuts corrode, so 
that their removal requires a hacksaw? 

Harper Fastenings of non-ferrous 
metals and all stainless steels will 
solve your corrosion troubles—pro- 
tect the equipment you manufacture 
throughout its life. 


H. M. Harper is the world’s largest 
exclusive producer of bolts, screws, 
nuts, rivets, studs, washers, cotter pins, 
of brass, naval bronze, silicon bronze, 
Monel, nickel, aluminum, and all 
stainless steels. Over 7,000 items in 
stock, bringing you these advantages: 


All your requirements from one source 


One order to write 
One account to keep 


One bill to pay 


Harper distributors are located in 
every market area. Back of them is a 
vast reservoir of metallurgical experi- 
ence and engineering skill to assist 
you in solving any corrosion problem. 


THE H. M. HARPER COMPANY 
8245 Lehigh Ave., Morton Grove, Ill. 


we. 


HARPER 
EVERLASTING FASTENINGS 


10-32 x 1” Round Head, 18-8 Stainless 
Steel Machine Screw. One of 7,000 fas- 
tening items carried in stock. 
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FOR GASKETS THAT WON'T LET GO 


On shipboard . . . in power plants . . . whef¢yér Aigh t¢émperatures and high 
pressures are involved .. . gasket failure i9/A 


ter of/ grave concern. It often 
causes widespread damage and can also n Aanger, to personnel. Measuring 
this cost and the loss of production tigi¢ fay led any plants, refineries and 
shipyards to standardize on Flexitallico/S ral-Wo d Gaskets, the gaskets that 
won't “let go”... Each Flexitalli¢/@a et/ is engineered to meet specific 
conditions of thermal and physi¢s shook, 
and unpredictable joint stresses/ $ firally 
metal with alternating plies of/péfper filer 
characteristics of a calibrated’ ’ ing. e 
when bolted up cold at wR -dete 


orrosion, vibration, weaving 
nd V-crimped plies of required 
esults in a resilient gasket having 
allic Gaskets are at highest efficiency 
d load. For all pressure/temperature 
ranges from vacuum tg’ 4900 Jbs, frm extreme sub-zero to 2000 F. For all 
standard joint assemble 
175", .250", .285°, Wp 
your requirempriia 
Representa 


be 
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4 SPIRAL-WOUND GASKETS 
FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
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News Notes on Refinery and 
Other Plant Construction 


Petroleum Refiner’s quarterly ‘‘Box Score” 


feature starts on page 80 of this issue 


Oil's Capital Expenditure 
Hits 
I 


High Total for 1952 
e Ar n oil industry 1 


er in tust 


ola per 
$3270 million, Port 
hese billior 


tigure 
Fertilizer ! 

will run $66 milli 

milhos . 195 


eveling 1 
ime } 


The twnme 
scheduled for 


M. W. Kellogg, Costain-Brown 
Firms To Build AIOC Plant 
lhe mau ntractors tor tl 


Sunray Subsidiary To Build 
New Corpus Christi Refinery 


Det have been at 


aile 4 


refinery 
25,000 barr 
ym pletior 


of 1953 
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AIOC’s Antwerp Refinery 
Operating Above Design Rate 
Anglo-lranian’s new Antwerp refin 
designed to process 1,400,000 tons 
f crude oil annually, already has oper 
ated at a yearly rate of two million 
tons, an increase from 28,000 barrels 
per day to 40,000. Company spokesmen 
have also disclosed that a catalytic 
cracking plant will be installed at Ant 
werp. It presently uses a thermal crack 
ing process 
Although officially 
cently, the plant has been in operation 
since October. Jointly owned by Anglo 
Iranian and the Belgian Petrofina, it 
was built to help make good the loss ot 


Abadan 


opened only re 


Eight-Million-Barrel Daily 

Capacity for Crude Topping 

l fo ~e — 
rude-te pping 


when facilities 


capacity 
} 
revealed 


Statistics 


the total 
6.814.084 
1951, 
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ic crach 
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r day t 
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Caltex Philippine Refinery 
Still Under Negotiation 


Caltex (Philippines) Inc., 
Manila say that negotiations tor the sit 
refinery 


features of the 
et 


officials in 
f their proposed $30 million 
continuing. ther 
roject are curret under discus 
Philippine g 
ficials. The company 1s 
chances of beginning « truction in the 
near tuture 

Apart from existing and future 
vestments in marketing facilities for 
tribution in the Philippines, begun by 
present 


sion with wernment of 


ptimistic over 


Caltex over 30 years ago, the 
studies involve refinery expenditures in 
the range of $30 million 

This would provide for a daily crude 
il capacity of 13,000 barrels, company 


officials declared 
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Indiana Standard Options 
Site for Proposed Refinery 


Standard Oil Company (Indiana) has 
taken options on about 900 acres of land 
at Mandan, N. D., as a site for a new 
15.000-barrel-a-day oil refinery currently 
under consideration. The tracts an- 
nounced as under option are located 
about three-quarters of a mile north ot 
the Mandan city limits, west of the Mis 
souri River. They are partially bordered 
on the east by the Northern Pacific rail 
road right-of-way and on the west by a 
ounty road 

Initial capacity of the projected re 
finery is planned for 15,000 barrels a day 
The design will be such, however, that 
it can be expanded to run at least 30,000 
barrels per day. The plant will include 
facilities for crude oil distillation, cata 
lytic cracking, vapor recovery, finishing, 
and shipping. Engineering work is now 
in progress to establish the design de 
tails. At the outset, the principal prod 
ucts made at the refinery will be White 
Crown and Red Crown gasolines, heater 
oil, furnace oil and industrial fuel oil 
“If the crude situation in the Williston 
Basin develops as anticipated,” company 
officials say, “construction will begin 
early in 1953.” 


Grourd Breaking Ceremonies 
Held For Sun Arosorb Plant 


Ground breaking ceremonies were 
held recently at Marcus Hook, Pa., for 
Sun Oil Company’s petrochemical plant 
employing the company’s newly-devel 
oped Arosorb Process. This plant is one 
# two in a $12 million project for the 
production ot 
tense 

Products of the new Marcus Hook re 
fining plant, combining catalytic reform 
ing and Arosorb units, will include an 
annual output of 15 million gallons of 

ene, 22 million gallons of tol 
19 million gallons of xylenes 
first shovelful of earth was turned 
Robert Lipkin, who ten years ago 
vas doing basic laboratory research on 


petrochemicals for de 


ven 


a new method of separation of chemicals 
and conceived the idea that it might be 


used on a large commercial scale 


Expansion Work Underway On 
Malco’s New Mexico Plant 


Malco Refineries, Inc., who recently 
purchased Petroleum Products Produc 
ing and Refining Company's 1500-barrel 
per-day plant at Prewitt, N. M., has an 
nounced that an expansion program de 
signed to boost the plant’s capacity to 
3000 barrels daily is already underway 
The expansion program, which is sched 
uled for completion in Sentember, will 
add new cat poly, cat reforming and 
thermal cracking facilities to those al 
ready existing. Construction work on 
the $500,000 project is being handled by 
Grebe and Doremus Process Company 
of Houston 


Shell Opens New Canadian 
Sulfur Plant in Alberta 


Shell Oil Company of 


announced the opening of a 30-ton-pet 


Canada has 
lay sulfur plant at Jumping Pound 
Alberta, Canada According 1 Shell 
spokesmen, the plant produces 99.9 per 
cent pure sulfur for use by Pacific Coast 
pulp and paper manufacturers 

Part of an extensive conservation pri 
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Phillips Completes Plans For Standard-Vacuum To Increase 
West Texas Gasoline Plant Capacity of Bombay Refinery 


— Phillips Petroleum Company has com Standard-Vacuum Oil Company has 
nducted by Shell, the plant pleted plans for its new Pembrook nat announced that it will increase the si 
from hydrogen sulfide iral gasoline plant in the Spraberry of its proposed Bombay refinery to 25, 
comes with natural gas from lrend of West Texas. The plant will be 000 barrels per day capacity. The proj 
e Jumping Pound field located 20 miles south of the company’s ect, which was announced by the Gov 
Spraberry plant, now under construc ernment of India last November epre 


BM Awards Contract for New tion. Pembrook plant will be the ap- sents a $35 million investment and was 
Virginia Experiment Station proximate size and design of the Spra originally scheduled to have a capacity 
; ‘ . berry plant. While each plant was orig of 19,000 barrels per day 

The Bureau of Mines hi awarded a jnally designed to process 60 million The increase means that the output 

nt r the constru ft a $2.6 cubic feet of gas daily from Spraberry f products will rise to 1,210,000 long 

experiment station at Morgan [rend wells, principally in Midland, tons per year, or one-third more than 

the Southeastern Con Upton, Glasscock, and Reagan counties, was originally contemplated. The new 

starting one of the expansion of Spraberry plant to a ca process designs for the 25,000 barrels 

yet carried out pacity of more than 150 million cubic per-day plant anticipate an annual pro 

the synthetic feet daily is already under way duction of nearly 48 million gallons 

Plans also call for extension of the kerosine, as compared with the original 
company’s products gathering line to ihe estimate of 33% million gallons 

Benedum plant for the Spraberry plant Che company said it now appears that 

f synthesis gas, The first of the new facilities is ex the refinery, which will be located, on 

p! duce liquid pected to operate late this year and all Trombay Island in Bombay harbor, may 

| and ea | chemi thers in the early part of 1953 be ready for operations several months 

the Bure earlier than the 1956 date first antici 


Construction Underway On ae \- - I anes Compeng ae been 
Texas City Cat Cracker a arded the construction contrac 
DPA Plans Let-Up m Fast Construction has started on a new Phillips Plans Expansion 
ite- iti 19,000-barrel-per-day Houdriflow cata . 
Tax Write-Off Certificates arrel-per-day idriflow Of Texas Gasoliae Pleat 


lytic cracking unit at the Texas City Re 
fining, Inc., refinery at Texas City Phillips Petroleum ( 
lexas. The unit, which includes a 350 


Construction 





initially planned 
research on the 


gas researc 


Defense Pr 1 Administration 
lat radual closing down of grant 
t ft necessity tor rapid tax 


ompany is eX 

fot annie heokak Wk Geek aieatt panding its Bayou natural Gasoline 

1950. as the conte SD cok te antenatal 2 a plant located near Alvin, Texas, to in 

in various in gg seect- ~_— pe eles crease the plant’s gas handling capacity 

in operation before the end of the year by approximately 50 percent. The plant 

aneouncs The Houdriflow unit will be the chief began operations in 1951 and i. ene 

: bases ns fe: te . ‘Mi b addition in an over-all modernization producing in excess of 0.000 welinne of 

pwr = r snsnceaiinaaiiean Saal ca Sh made possible by a Es 3 natural gasoline and liquified petroleum 

7 arrangement announced by V. A ge, gas daily The expansion program in 

mt agencies responsible for the president of the firm cludes installation of two Conchers nd 

- Average daily crude oil thruput will joy, : p 

petroleum industry, the claimant 4. 40,000 barrels. The modernizatior 

is Petroleum Administration for work is expected to add cor siderably 

table below to the amount of high-octane fuel the 
refinery can produce 


dustry involved. In the case 
gas scrubbers and conversion of 


two compressors to compress raw gas 
from the Chocolate Bayou field to the 
plant operating pressure. The expansion 


refining expansion goal 
) program will be completed late this fall. 


by PAI 


industry con 


Uae Rare tian 8A Plant To Go On Stream Five Platformers For AIOC 


ue of Shenhtiv more an 

f March 31, the latest British American Oil Company, B ° ° 

complete figures are Ltd.’s enlarged and modernized Moose eing Designed By UOP 

ximately 34 percent of Jaw refinery in Canada is expected to Universal Oil Products said recently 
was in place. (See Petro go on strez in early September t it has started engineering and design 


May, 1952, page 158.) supply customers in the Prairie Provinces work on five Plattorming units for An 


Rapid Tax Amortization Certicates Granted by DPA May 2 to June 5 


Amount Amount 
Amortization Percent Amortization Percent 
COMPANY AND LOCATION Type of Facility Certihed Allowed COMPANY AND LOCATION Type of Facility Certified | Allowed 








Propane-Propy lene 2 fil 
Lubricants o% J Humble Oil & Refining Co., Baytown, Texas Petroleum Products 595,000 | 50 
Lubricating Oil 1 355,000 35 
Continental Oi) Co., Ponca City, Okla Lube Oi) Detergent 
Paul Park, and Inhibitor 362,310 65 
t 388,042 SO 
22% 32%,219 40 
Port Arthur, Tex. Ethylene 585, 645,640 15 
Allen, Texas Gasoline 51, . Continental Oi) Co., Ponca City, Okla 215,000 40 
335,000 
, Stanolind Oi) & Gas Co. (North Cowder 
Natura] Gasoline 2 "lant, Midland, Texas ilf 202,000 
1,035,000 5 Shell Chemical Co., Houston, Texas por sing 063, 
412,000 
Carbon Black 1,847,080 
Carbon Black 1,097,475 5 American Petro-Chemiral Corp., Lake 
ray, Tex Carbon Black 185,000 Charles, La Viny! and Eth 
St. Mary Parish, La. Carbon Black 2,655,500 5 Chloride 26,640,000 
Texas Motor Fuel 1,880,000 f Pan-Am Southern Corp., Destrehan, La Gasoline ) 332,000 
625,000 
75,000 15 Continental Carbon Co., Hobbs, N. Mex Carbon Black 
. Ste rlingt« Therma! (arbor Standard Oi) Co. of California, Richmond 
Black 198,500 : Cahtf Petrolewn Products 
Borger, Texas Crasoline 570,300 . 
198,300 5 Shell Oil Co., Martinez, Calif Motor Gasoline 
372,437 Union Oi) Co. of California, Wilmington, 
25,500 Calif Motor Polymer 
*hillips Chemical Co., Borger Carbon Black 479,500 5 488,000 
hillips Chemical ( Borger, Texas ( 2,395,900 Douglas Oil Co. of California, Paramount 
ted Carbon Co., Inc., Wheeler, Texas ( t 1,907,500 i) Calf Gasoline 203,991 
( 


Texas 


Thermatomic Carbon ( Sterlington, La arbon Black 985,110 f 128,592 
S ias Producing Co., Inc., 33,000 
" 


thwest ( 
h Gasoline 1,690,900 § Tide Water Associated Oil Co., Avon, Calif ol 350,000 


Dubach, I 
2.080.700 5 850.000 
188 500 





July, 1952—A Gulf Publishing Company Publicatio 











..to better serve you 


TEXAS PIPE BENDING COMPANY 
opens Plant No. 2 


and pipe yards 





our Plant No.1 grew and grew to this size... 


and now we open Plant No. 2 to better serve you! 


Texas PIPE BENDING company 


. / . 
PIPE BENDS (Pye OFFICE AND PLANT 
PIPE COILS 301 FRIO STREET 
WELDED HEADERS HOUSTON TEXAS ' WeEntworth 6605 














V-113 VENT VALVES contro! tank 


breathing, minimizing vapor losses 


and deterioration of product 


flow capacity. 2” to 12” sizes. 42 oz. 


HATCHES provide a gas tight 
closure for gauging, sampling and tak- 
ing temperature readings. Pedal ty 
hatch opens with a natural straight 
downward foot movement. Flanged or 
screw mounting. Also clamping cover 
type for pressures from 2 oz. to 
15 Ibs 


V-14 INTERNAL TANK VALVES are pro- 
vided with a fusible link that melts 
when subjected to fire, closing the 
valve instantly, and cutting off the 
flow from the tank. 3”, 4”, 6", 8” 

10” sizes. 


to 8 oz. pressure Or vacuum settings. 


TYPE “E" FLAME ARRESTORS can with- 
stand long exposure to fire. The 
“banks” have vertical straight through 
passages— minimizing entrainment and 
pressure drop, and are “extensible” 
for easy cleaning. 2” to 10” sizes. 


TYPE “BE” VENT UNITS consist of a 
V-113 Vente Valve with snuffer, 
mounted on a Type “E Extensible 
Bank Flame Arrestor. 2” to 10” sizes. 
Unsurpassed for efhciency and relia- 
bilicy. 


WATER DRAW-OFF VALVES for draw- 
ime water trom the bottom of storage 
tanks. Unique double valve construc- 
tion permits the valve chamber to be 
drained to prevent freezing, and the 
working valve serviced without empty- 
ing tank. 2” «x 1', 3” = 2” and 
* x 3” sizes 


@ Oceco Vents eliminate the free 
discharge of vaporized liquids. They control tank 
breathing resulting from temperature changes and 
pumping — protect the quality of the stored 
product — and prevent “blow-outs” and “cave-ins”’. 
Oceco Flame Arrestors are a positive flame stop — 
they prevent explosions and fires. 

Specify Oceco Fittings threughout for all your 
tanks — and get proven, dependable, trouble-free 
protection for only a fraction of one per-cent of 
the value of the tank and its contents. 


A few of the most popular Oceco fittings are 
illustrated and described briefly herewith. But 
send for the Oceco Data Sheets. They give full 
details and specifications, and complete listings of 
sizes, weights, dimensions, etc. Let the Oceco 
Engineers — pioneers in this work — help you 
equip your tanks for utmost safety and economy. 


~OCECO- 


Engineering and Sales Representatives in the Principal Cities 





V-108 EMERGENCY PRESSURE RELIEF 
VENTS provide instant relief for exces- 
sive internal pressures, resulting from 
exposure fires, etc. Furnished in 6”, 
8”, 10", 15%" and 2019” sizes. 


wi 
SWING LINE EQUIPMENT — complete 
facilities including heavy duty tank 
nozzle; efficient double elbow swing 
joint; swing pipe; cable clamp; cable; 


sheave bracket and internal or exter- 
nal winch. 


SEND FOR THE OCECO DATA SWEETS. 
Ask for sheets on the individual fie- 
tings in which you are most inter- 
ested, or send for the complete set. 
WRITE TODAY. 


THE JOHNSTON & JENNINGS COMPANY 


4700 West Division Street . 
* division of PETTIBONE 
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Chicago 51, Illinois 
MULLIKEN CORPORATION * 
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c - AIOC Annual Report Tells of Certificate Of Necessity 
onstruction Refinery Expansion Plans Granted Jefferson Plant 


According to Anglo-Iranian Oil Com Jefferson Chemical Company, Inc., has 
any's annual report issued recently, the announced that it has been granted a 
\badan refinery shut-down resulted in certificate of necessity for construction 
AIOC's total refinery thruput declining of facilities at its Port Neches, Texas, 
from 650,000 barrels per day in 1950 to plant to manufacture ethylene oxide and 
480,000 in 1951. Abadan processed 91.5 ethylene glycol via the direct oxidation 

barrels of crude in 1951 prior t of ethvlene 
shutdown as compared witl As presently planned, the new facili- 
barrels in all of 1950. AIOC ties would consist of an additional feed 
of the company’s refining gas line from The Texas Company's 


American Petrochemical Gets peratic i, er « -_ tries helped to Port “y~ works, an ethvlene —_ 
" ss of products ing and tractionating unit, an ethylene 
Government OK On New Plant 


an 1 
Ame al rporatior capacity in 1952 in Great Britain, France According to a recent Defense Pro- 
’ 








plans to expand refining = oxide unit and an ethylene glycol unit 


ervice and Italy. Belgium and Germany by 117,000 duction Administration release, suffi- 
Company barrels per day and 62,000 barrels daily cient applications for rapid tax amorti- 
e of neces new capacity in Australia zation on new production facilities for 
rnment for these chemicals have already been sub 
chemical mitted to insure attainment of expansion 
ast yet t . ° goals to January 1, 1955. These fore- 
ave beer Oil Industry Expanding But casts cover both military and civilian 
and are Supplies Tight, Warren Says market growth as presently envisioned 
ductior ; 
‘ ae PAD’s new deputy, J. Ed Warren, 
: ; advised recently that satisfactory prog . Wo ° ° 
anti-If z Ps 
: et es ress is being made in expansion of oil Union Oil's New Wilmington 
facilities but, at the same time, pointed Cat Cracker in Operation 


to possible headaches on the supply side 


Union Oil Company’s new $9-million 


PAD Says Nation Needs More the picture. Warren's first address as fluid catalytic cracking unit with 28,500 


leputy PAD was made to a mecting ot 
el barrels per day charge capacity went on 


ini it the P > Crue ssc 
— eqs Capac y e Pennsylvania Grade Crude Oil Asso stream recently at Wilminaton. Calit. 


ciation in Pittsburg! 


On the supply side, Warren made two 


apacity st increasing cracking capacity to 58,500 
cede to meet expansion g = - pe barrels daily. The refinerv’s crude thru 
a = c j — ay A lsc De nie r fac t that capacity for pro- put remains at 70,000 barrels per day. 
r 500.000 tons of sulfur ; ar lucing aviation gasoline has been more 

leum is 15 percent short and than doubled in the past 18 months, the ~~ Australian Cabinet Approves 


for high viscc lemand has been keeping pace and any . 

production | interruptions in output, such as labor Proposed Caltex Refinery 
PAD said strikes, have serious and immediate coe The New South Wales state cabinet 
her hi igh d Sequences Loss of about 2.5 million bar has approved in principle the establish- 
s of avgas trom the strike dramatizes ment of an oil refinery by Caltex Oil 
imperative need for increasing aiky Proprietary, Ltd. at Kurnell, Botany 
uction Bay. Prime Minister John Cahill said 
all-embracing prob the company proposed building a $55,- 
n has a very small 12,500 industry there and hoped the re 
refining in genera! finery would be operating in two years 


Refinery and Other Plant Construction 


Daily Estimated Probable 
Project Capacity Cost States Complevion Licenser Fagumeering Contracter 





of tacilities 


COMPANY 


Plant Site 





EAST 
Allied Chemica’ thetic Nitro 150,000 tons yr. $12.5 million 


Allied Chem. & Dye r ‘ pl $3.5 milhon Under Constr 


Under Constr Houdry Ashland & 
Catalytic 


Allied Chem & Dye tufalo, N ror * $4,940,000 PAD Certified 
" ah I 
ertified DPA 
5am , Under Constr UOP Catalytic Catalyts 
Jer ( onstr i Catalytic Catalyue 
$1.5 milion nder Constr Atlantic Ferguson 


Atlaatic Refir hilade!phia, | the | 11,000 bbls $4 milhon nder Constr i Atlantic Badger Div Badger Div 


Badger Div 


onetr Kellogg 
a Constr Kellogg 


tracted Hydrocarbon 


California Ref Barber, N 2 t Under Constr 

Cambridge G " abt O1 24 mmef Contracted Blaw-Knox 
Co 
a a kN rage Fa PAD Certified 

Davison Chemn . re, M stalyst Mfg Certified DPA 


Delta Refining Mer r at. Cr ; 1 Under str Socony Vac 
Delta Kefining et Te _ ryan atr 


Dewey & Aimy rvd thet t $404,000 
Chemical Co. he | 
Du Pont : ‘ th ( $3.4 millior Under Constr 


*Elk Refinery ( f " atformer 5 $950,008 i er - Procor Procot 





® Continued on page 83 


Petroleum Refiner—V ol. 31, No. 7 











Projecia.... precision packaged for Industiy! 


More than a third of a century spent solving 
engineering and construction problems in the 
Southwest for the biggest names in industry 
has brought Brown & Root experience that 
can be invaluable to you. 


Regardless of the nature of your project, be 
it a petroleum plant, chemical plant or public 
utility, Brown & Root can deliver a turnkey 


job. From advice on plant location, through 
flow sheets, design, procurement and construc- 
tion, Brown & Root will do it better, faster 
and more economically. 


If your firm contemplates construction or 
expansion in the Southwest or anywhere else, 
a call from you will put Brown & Root plant. 
planning experts at your disposal. 


BROWN & ROOT, Inc. iN intees  Conituderd 


BO Xx .. 


H O VU Ss 


CABLE ADDRESS BROWNBILT 


BROWN-BILT 


Associate Companies:— BROWN ENGINEERING CORP * BROWN & ROOT MARINE OPERATORS INC 
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RS EQ valEveite» 


+ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE - 











No. 836— 24-inch 125-pound cast iron hub- 
end valve with bronze liner and monei pe- 
riphery on vane for water service. Equipped 
with totally enclosed gear reducer, hand- 
wheel and locking device. 











Mim RSA atic Valve | Hed on 
water jacket to gas engine in gas 
booster station. 


No. 801—3-inch 125-pound bronze 
screwed-end valve with handlever control 
and locking device. 

f Application 
valve with 18-8 shefts, bronze bushings 


R-S Valves are used in air, gas, liquid, steam, and semi- and bronze body liner. Cylinder operator 
solid service for the shut-off and regulation of volume and is controlled by electric motor oper- 
; 7 ated 4-way valve. Handwheel con- 

pressure, pressure relief, liquid level control, back pres- trol for manual operation. Equipped 
, , with ovtboard bearing on 
sure, water hammer, steam hammer, constant differential mounting bracket end e 6-lnch 
125-pound cast iron motor 
operated by-pass valve on top 
and turbines. Suitable for service in the temperature range of 60-inch valve. Valve used 
: : for turbine shut-off and is 
trom minus 300° to plus 2000° F. 2 to 2500 psig. mounted at the turbine iniet. 





No. 828—60-inch 150-pound cast steel 


pressure, and the output control of pumps, fans, engines 








Simplicity of design, ease of operation, positive rubber 
i ; g 





seat shut-off, and the wide range of application indicate 


the high order of metallurgical and mechanical engineer- 








ing that is embodied in every R-S valve. 


Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost States Completion Licenser Engineering Contractor 





Esso Petroleum Everett Expansion-crude 9,500 bbis. Completed June, 1952 Foster Wheeler 
Esso Standard Rayonne , Crude Dist 20,000 bbls Under Constr Late 1952 Lummus, 80D — Lummus, 80D 
Atmos Pipe St 28,500 bbis. & Foster 
Wheeler 


Faso Standard Bayway, N.J Refinery Prod Completed 


xt 
Esso Standard Everett, Mass Expanded Gaso- Under Constr 1953 
ine Fac 
Esso Pverett. Mass Fluid Cat 18,500 bbl. Under Constr Earlv 1953 Foster Wheeler 
Ean Everett, Mass Rerur i 7,000 bbi Under Constr 3rd Qtr., 1952 
Ethyl Edgemor, Del Tetraethy! Lead $184,125 PAD Certified 
*Frankes Oi) Refining.| Tonawanda,N.Y. Refiner Exp 18,000 bbls $6 Milhon Announced 
Frontier Oil Ref Erie City, N. ¥.| Basie Ref. & $1 ' millior PAD Certified 
Alkylauon 
Geon (Goodrich Calvert Cit Petro chem. Pit Under Constr Late 1952 


Ky 
Gulf OW Harmarville, Pa. Research Lab rpleted June, 1952 Gulf Seaman 
Gulf Philadelphia Crude; Atoms. & 125,000 bbls. der Cons Summer 1953 Foster Wheeler Foster Wheeler 
Vacuum Unit 
Gulf Pt elp Gasoline Sweet- 40,000 bbis Designing Summer 1953 Gulf 


“” 
Gulf Philadel; at. Reform 10,000 bbis Designing Summer 1953 
Gulf Philadel Cat. Cracker 63,000 bbis Dengning Summer 1953 Kellogg Kellogg 
Hercules Powder Gibbstowr J. Petrochemicals $8 milhor Start Late 1952 1953 

Phenol 


Koppers Kobuta, Pa Styrene Mono $4 milbon Under Constr Sept., 1952 Koppers Koppers 


mer 
Mathieson Hydro- Brandenburg. | Chemical Pit $17 million Under Constr Badger Div Badger Div 
earbon Chemical Ky 


Corp 
M.F_A. OW Memphis r Cat. Crk. & Aux. 2,200 bbl $1.7 million Under Constr Dec., 1952 5 Koch Koch 
Monsanto Enlarg. Chem $9 millon Engineering Spring, 1¥52 

\ I 


Monsanto Springfiiek al yl chlo. $1.2 mil Announced 
ride resir 
Sinclair Ref Sulfur Extrac- 20 tons $320,000 Under Constr Oct., 1952 Parsons Parsons 
thor 
Serony-Vacuum Expansior 46,000 bbl $12-15 m illio Under Constr 3rd Otr., 1952 Staff-Braun Braun 
Secony Vacuum ’ J ( Unit 15,000 bbls Sed Qtr., 1952 Staff-Fluor Fluor 
Socony- Vacuum Y Products Exy Announced 
Socony-Vacuum lst J Bead Catalyst $4 millio Certified DPA 
Mig 
Sun Oil Marcus Hook, Lube Oi! Pit 8,400 bbls. $2.5 million Under Constr. April, 1952 


‘a 
Sun Ov Marcus Hook Arosorber and 10,000 bbis. $8.4 million Engineering Fall 1952 Sun-Houdry 
Pa Houdriformer 
*Su 2m pa Marcus Hook, Aromatics Pit $12 Million Design 
*Texas Company Crade Desalt 60,000 bbis Under Constr Early, 1953 
Union Carbide and Institute, V Coal Hydrogena-| 300 tons coal $11 million Complete 
Carbon Co. ‘ tion Pilot Pit 
United Refining C ‘ Lat Under Constr 
U. 8. Industria Kaltimore, Md Ethyl! Aleoho! $328,815 Announced 


Chemica’ 


MID-CONTINENT 
Alhed Chemical & < ol y 50,000 tons yr 12.5 millior Desig? 
Dye Corr 
American (yanamid gar y nthetic Ca » 400 tons $5 millior mmplet June, 1952 Blaw-Knox Blaw-Knox 
I Prod 
Ash'and Oil & Ref bic Fluid Cat 8,000 b $4 milhor U.OP McKee 
Ashlan yr Cat. Poiy Unit 600 bbls I U.O.P. McKee 
Ashland r , Add. Crude 29,000 bbis UOP McKee 
To +7,500 bbis. v.OP McKee 
$11,000 bbls id Catalytic Catalytic 
7,000 bbis Catalytic Catalytic 
10,000 bbls Catalytu Cataly tc 


Ashland O&R 
Aurora Gasoline 
Ben Frankl we t 14,500 bbls 
Refining 
Bureau of Mines t ans I 48 Mef/yr 108 Under Constr 
Cities Service Oil ( Te ‘ 8.5 million Ibe Planned 


Cities Service ( », In 1 iro- 10,000 bbls. Desigr 1952 Kellogg Kellogg 


’ 
Cities Service , I n 4,800 bbis 4M PAD Certified Early 1953 
t 


Consumers (oo l urg t 5,000 bbls. $2.6 millior Under Constr Feb., 1953 U.O.P Ref. Eng Ref. Eng 
Dist. Expansion | +4,000 bbls ng —_ Under Constr Mid 1953 Ref. Eng Ref. Eng 
Expansior ne $7.5 million Start Spring Mid 1953 Continenta’ Staff Staff 


Deep Rock ( hi Aromatics Fac $3,250,000 PAD Certified 
Deep R n Lube Oil Plt 1,050 bbis {illo Engineer Mar., 195: JUIK Kelloge Kellogg 
Deep R ) 0 Lube Ou Expan $350,000 Complete Blaw-Knox Blaw-Know 
Derty O hat C Cat $2 milbor Complete Socony Vac Fluor Fluor 
OP. 

Detroit Che Detroit, Mick f $950,000 PAD Certified 
Dow Chemica Midland, Miet 2r Under Constr Union Oil Foster Wheeler Foster Wheeler 

Calif 


Under Constr 


Stone & Webster Stone & Webster 
Under Constr I 1 Staff 
14,000 bbls or Under Constr Ref. Eng Ref. Eng 
30,000 bias 
7,420 bbls Certified DPA 
WO bbls 


680 bbis 


Lummus immus 


$2.4 mh fe t J 5 ) U.O.P.-Ref_Eng 


$200,000 ler Conat Oet *hilli Koch 
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V 


COMPANY 


fe Water Assor 


ckers | 


kers | 


Warren Pet 


REFINERY AND OTHER PLANT 


Daily 


Plant Sue Project Capacity 


Refinery > 000-7, 509 bbls 


Dist Pit 45,000 bbls 


Estemated 
Cost 


CONSTRUCTION—Continued 


Probable 
Completion 


Ceatracter 


Fagineering 


yas tr Cat. Constr 


tracted 


de 
sl 


PAD Certified 
Certified DPA 


Foster- Wheeler 
Fluor 
McKee 


Badger Div 


Middle 1952 


1953 
Mid 1952 
2nd Half 1952 


Jan., 1952 
Mid 1953 


15 months 


Shreve, Lamb 
& Harm 
Assoc 


t Conatr 

Under Constr u ‘ Sta’ 

Under Constr Foster Whee 
Kellogg 


taff 
Foster Wheeler 
Kellogg 


PAD Certified 


® Continued on page 87 
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Leute Ulla 
Fired Heaters ff 


For heating liquids and gases Ps 





|) <nnenmnmggN semeoneD 


I] 


= i 
rh ‘ 
OS » 


For indirect heating using 


circulating medium 


AAR pee 


The Struthers Wells fired heater is designed Cc 
X= 


to give efficient and trouble-free operation 


ee a oe 


Sd 
———s 


in a wide range of services. . —_ : 
Moderate rates of heat input, symmet- “Nl 

rical arrangement of tubes, and the liberal a 

heat absorption surtace provided, 

eliminate overheating of the equipment 

or the heated fluid. rq 
High thermal efficiencies are secured: 

the convection section surface is pro- 

vided with heavy welded fins. > , 

i 


Equipment is provided with all necessary acces- 
sory and control equipment if required; close 


temperature control may be secured. 





his equipment is being widely used in the chemical and petroleum 


? 


industries for heating air, hydrocarbon gas and steam to high 
temperatures, for indirect heating utilizing Dowtherm, and for 
direct heating of absorption oil, asphalt and many other fluids 


Good deliveries are available in a wide range of standard sizes 


Typica [ Yn sla Le lions 





Write for Bulletin B-45 STRUTHERS WELLS CORPORATION 


WARREN, PA. 


Plants at Warren, Pa. «+ Titusville, Pa. 


on your letterhead, 


please 
Offices in Principal Cities 
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Cilite Bearing 

Be ' of our NEW illustrated 


Bulletin No. 101 


HAMMEL-DAHL COMPANY 


175 POST ROAD, WARWICK) PROVIDENCE 5, R. 1., U.S.A 
Albany Boston Buffalo Chicago Cincinnati Cleveland Denver Detroit Houston Kalamazoo 
Kansas City Kingsport, Tenn Los Angele New Orleans New York Pittsburgh 


San Francisco Seattle Springfield, Mo St. Louis 


Salt Lake City 
Syrocuse Toledo Tulsa Wilmington, Del 


MANUFACTURED AND DISTRIBUTED BY anoda The Guelph Engineering Co, ltd, Guelph, Ontario 


England — J. Blakeborough & Sons, ltd, Brighouse, Yorks. © France 


Premafrance, Paris 








COMPANY 
Warren Petroleum 
White Eagle Petro- 

leum 
Wileox Oil 
Williston Refining 
Wood River Ol 
Refining 

SOUTHWEST 
Acadia Corp 
Allied Chemical & 

dye (Solvay 
American Petro- 

Chemical Corp. 
Aqua Dulce 
Aromatics Refining 
Atlantic Refining Co 


Barnedall Oil Co., Oy 
Cabot Carbon Co 


Cabot Carbon Co 


Carbide & Carbon 
Chemicals 

Carbide & Carbon 
Corporation 

Carbide & Carbon 
Corporation 


Celanese Corp. 
Cities Service 


Cities Service Oil 
*Col-Tex Refining Co 


Consolidated Chem 
nd 
Consolidated Chem) 
, Ind 
Contnental Oil 
Cosden Petroleum 
Cor; 
Crown Central 
Petroleum 
Crown Central 
Davison Chemical 


Del Rey Petroleum 
Co 


Del Ray Petroleum 
Del Ray Petroleum 


Diamond Alkal 
*Dow Chemical 
Dow Chemica 
Dow Chemiral 


Dow (Chemical 


Dow Chemical 
Du Pont 


E. I. Du Pont de 
Nemours & Co.,} nc 


Eastern States Pet. 
Eastern States Pet 


Easo Standard 
Easo Standard 
Easo Standard 
Esso Standard 


Esso Standard 


Etby! Corp 

Ethy|+-Dow 

Freeport Sulphur 

Gilmore Refineries 

Great Southern 
Chem 

Gulf Oi 

Gulf Ou 

Gulf Oil Corrs 

Gulf Oi 

Gulf Ol 


iulf Oi 


Gulf O1 
Heyden Chemical 


Humble Oil 


Juiy, 1952 


Plant Site 


Tulsa, Okla. 


Augusta, Kans 


Bristow, Okla. 
Dakota 
Calumet, Ill 


Shreveport, La. 
Orange, Texas 


Lake Charles, 
La 
Banquette, Tex 
Baton Rouge, 

I 


a 
Port Arthur, 
exas 
Seurry Co., Tex 
Bayou Sale, St 
Mary Parish, 
La 


Bayou Sale, St. 
Mary Perish, 


7 
Texas City, Tex 
Texas City, Tex 


Seadrift, Texas 


Pampa, Tex 

Lake Charlies, 
La. 

Pampa, Texas 

Colorado City, 
Texas 

Baton Rouge, 


a 

Baton Rouge, 
La 

Lake Charles, 
a 

Big Spring 
Texas 

Houston, Texas 


Houston 
Lake Charles, 


La 
Chesterville, 
etas 

Eagle Lake, Tex 
Eagle Lake, Tex 
Houston, Texas 
ty, Tex 
Freeport, Texas 


Texas ( 
Freeport 
Freeport 


Freeport, Texas 
Beaumont, Tex 


Orange, Texas 
Houston Texas 
Houston Texas 


Baton Rouge, 
I 


a 
Baton Rouge, 
La 


Baton Rouge, 
a 
Baton Rouge, 


La 
Baton Rouge, La 


Houston, Texas 


Freeport, Texas 


Garden Is. Bay, 
La 
Odessa, Texas 
Corpus Christi 


Te 


Arthur, Tex 
Arthur, Tex 


Port Arthur, 
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Project 
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Daily 
Capacity 


Estimated 
est 


CONSTRUCTION—Continued 


Status 


Probable 
Completion 





Propane & 
Butane 
Therm. Cat. 


Cat. Reformer 

Complete Refg 

Crude Topping, 
Crak.; Poly 


Motor gas unit 
Petrochemicals 
Unit 

Chem. Pit 


Cycling Pit. 
Expansion 
Aromatics Fac 


Detergent Mfg 
"acilities 

Natl. Gaszo. Pit 

Therma) Black 
Ph 


Oi Furn. Car- 
bon Bik. Pit 


Acetylene Pit 


Polyethylene 
Resins Mfg 
Polyethylene & 
Ethylene Gly- 


Fluid Hydro- 
former 
Gasoline Expan 
Platforming 
I 


Sulfurie Acid 


Refinery Expan 


Reforming 
Aromatics U nits 
Crude Topping 


Cat. Cracker 
Catalyst Pit 


Pressure Absorp 
tion Pit 

Nat. Gasoline 
Butane & Pro- 


pane 
Petrochemicals 


EthyleneDi 
bromide Unit 
Perchloraethy! 
ene Chloride 
Jenzene Addi 
Petrochemicals 
Unit 

Expand Poly 
thene Manuf 
Facilities 
Ethylene Mfg 
Rehab. Closed 
Pit. 


Aromatics Fac 
Crude Distill 
Cat Cracker 
Crude Pipe Still 


Iso-ectyle & 
Tridecyl Mfg 
alcohol) 

Chemicals Mfg 
Pht 


Ethylene D 
bromide 
Sulfur Mining 


New Refinery 
Petro Chemicals 


Sulfur Unit 
Ethylene Pit. 
Isn-Ovtyl Aleo- 
hol Fac 
Sulfurie Acid 
Pit 


Polymensation 


it 
Sulfur Extrac 
Sulfur Recovery 
| ‘ 

Methanol fr 
Natural Gas 
Sulfuric Acid 
Pac 


1.500 bbl. 
10,000 bbis 
15,000 bbl. 
6,800/600 bbl 


$15-20 million 


50 000 mef gas 
136,998 Ibe 


82,192 Ibe. 


140,000 Ibs. 


140,000 Ibe. 


19,000 bbis. 


30 Long Tons 
400 tons 
40,000 bbl 
4,000 bbis. 
2,350 bbl 


2,400 bbl 


25,000 mef 


60 mmef 


300,000 bbis. 
31,000 bbis. 


60,000 bbls. 


100 min. Ibs./yr 
60,000 Ibe. 
1,400 tons 


50,000 bbis 


45,000 Ibs 
24,657 Ibe. 


300 tons 


20 tons 
60 tons 


$566,320 


$1 millon 
$5 million 
$1 million 


$2.9 million 
$5 million 


$750,000 
$11.6 million 
$1.5 million 


$6.5 million 
$4 milhon 


$43 million 


$3.5 million 


$222,139 


$350,000 
$3.5 million 
$24 million 


$3 million 


$265,000 


$7 million 


$4,000 


$2 million 
2.6 Millior 
$1.6 millon 
$8 million 


$3 million 


$1.2 million 


$4 milhon 


$51 milhor 


$326,000 


$8.2 million 
$10-15 milhor 
$40 milhor 
$5 million 
$200,000 


$15.4 million 


$2,318,855 


$586,390 
$12 million 


$608,000 
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Certified DPA 
Projected 


Under Constr 
Announced 
Demgn 


Design 
Projected 


Planned 
Under Constr. 
Design 
Under Constr 
Conmdering 
Designing 


Complete 


Under Constr 
Under Constr. 
Under Constr. 
Under Constr 
Engineering 


Certified DPA 
Planned 


Completed 
Under Constr 
Under Constr. 


Under Constr 


Design 
Under Constr 
Under Constr 


Certified DPA 
Certified DPA 


Contracted 

Under Constr 
Under Constr 
Under Constr 


Under Constr. 


Certified DPA 
Begin 1953 


Under Constr 
Projected 

Army Contract 
Under Constr 
Under Constr 
Under Constr 
Under Constr 


Announced 


Under Constr 


Engineering 
Design 
Announced 
Certufied DPA 
Under Constr. 
Under Constr 


Under Constr 


Under Constr 
Designing 


Announced 


Announced 


Aug., 1952 


March 1, 1952 


Early Fall, 1952 
1952 
1952 


Early 1953 
Early 1953 
Early 1953 


Oct., 1952 


Nov., 1952 


Jan., 1953 U.O.P. 


Summer 1952 U.0.P.-Dow 


Early 1953 


Late 1952 


Early 1953 
Early 1953 


1954 


1952 


Summer 
{ omplete 


Late, 1953 


Late, 1952 


February, 1952 
Fall 1952 


Ceontracter 


Engineering 


Proeon 


Fish Eng Fish Eng 


Atlantic Badger Div 


Brown & Root | Brown & Root 
Kellogg | Kellogg 


| Parsons 


Chemico Chemico 
Badger Div., 
Conoco 


U.0.P.-Dow 


Badger Div., 
Procon 


| Proeon 


Conad. Eng 


0. L. Olson 


Brown & Root 


South western 
Braun 
Braun 


Braun 
Braun 


Braun Braun 


8.0.D 
8.0.D 


Kellogg 


Braun-Badger Iraun-Badger 


Ford-HKacon 
Davis 


Lummus Lummus 


Gulf 
Leonard Constr.| Leonard Constr 
Parsons Parsons 


Graff 
Parsons 


Graff 
Parsons 





REFINERY AND OTHER PLANT CONSTRUCTION—Continued 
anna : mance 


Probable 
Project Capacity Status Completion Licensor 


COMPANY Plant Site 
— ince —- — De en a a cr — 
( "it Under Constr End, 1952 Stearns Roger 


Daily Fstumated 
Cost Engneering Contractor 


*Humbde ( ‘A kK , eh ‘ . 
*Humble O&R ( town, T r ene Planned May, 1953 C. F. Braun 
* Jeffers hemu , hyle xd DPA Certified 
*Jeflerson Cher —_o . Under Constr 
Koppers ( Ine thar. 7 Che "it "i Under Constr Koppers Koppers 
Levell Refining r : rk: I wis » Desert 
“fica 0 Co. hemical Pit tor ‘i'Mulon | DPA Certified 
Lone Star Prod Under Constr 
Compat 
Maar Demgned 


Projected 
Certified DPA 


Announced 
Under Constr 
Under Constr July 1, 1952 


$125 m Mid 1953 
8$6 millor April, 1952 

v3m snounce 
Chemica ) mailhor 1952 Bra 


Hudson Hudson 


ist Qtr., 1953 vOP Procon 


End 1952 


Sept., 1952 Lummus Lummus 


Am 
Am nder Constr Kellogg Kellogg 
9,000 bbls Under Constr : Lummus Lummus 

American R t efinery 1 +12,000 bbis Begin 1952 Lummus' 

4 Te Crude 

American Re t at 130,000 bbls Texas-Gulf 

me Cracking 

American Re T s Cit , 2,400 bbis 

‘ 2 exas Aves 

handle Prod. & t Topping Ur 8,000 bbl Design Ref. Eng 

ma Cort ty, 7 bbls $1 million Under Constr Gas Pit. Constr. | Gas Pit. Constr 

ecu Planned 


Am 


$2.5 million 
$15.5 milbo 


Phillips Phillips 


wder Constr 
212,090 Under Constr 
oleum stor ‘ et $38 million Under Const 2od Qtr., 1953 Phillips 
deur t ty. T s 5 4. ft $900,000 Compiete 
2 Gr t ‘ $409,612 PAD Certi 
$169,165 PAD Cer 


milhor PAD Certufie 
$9.6 m Under Constr 
ertified DPA 

Certified DPA 

ertified DPA 


Under Conatr 
PAD Certifed 


Republic Oil Ref 

Republic Onl Refining 

Shamrock Oi! & Gas 
Cory 

hamrock Oj! & Gas Lummus Lummu 
hamrock OAG 

Shamrock O4G r I ow 

. Unde ns a 52 Pioneer Pioneer 


*Shell Chemical 
Parsons Parsons 


Shell Chemical y 3 ‘ 
® Continued on pare 90 
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es cooling engine jacket water 
es cooling high pressure gas 
es condensing overhead vapors 
ss cooling lean oil 


ALCO 


natural gasoline plants. The simplified flow diagram ALCO PRODUCTS DIVISION 


ALCO Aircoolers demonstrate their versatility in 





above shows how Aircoolers are used to cool jacket 


water, cool high pressure gas, condense overhead AMERICAN LOCOMOTIVE COMPANY 


vapors and cool lean oil. Plants: Dunkirk, N.Y. © Beaumont, Texas 


The flexibility of ALCO fabricated steel header In step with tomorrow — ALCO Aircoo.rrs, Heat Exchangers, 


design also permits handling a number of different Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
fluid streams in one tube bundle. For example, in j , 


some installations a single Aircooler may perform 

both the lean oil cooling and overhead vapor cooling ALCO PRODUCTS DIVISION 
functions. AMERICAN LOCOMOTIVE COMPANY 
ALCO Aircoolers are the logical and economical Schenectady, N. Y. 


solution to all types of cooling problems where 
Scale and Gentiemen: 


abundant good water is not available. 
Please send me the ALCO Aircooler Bulletin. 


corrosion troubles are eliminated. 
For details call your nearest ALCO Sales Engineer 
at Beaumont, Chicago, Dunkirk, Houston, Los Name Position 


Angeles. New York or Tulsa. 
Company 


Send Coupon for ALCO Aircooler Bulletin. Address 
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REFINERY AND OTHER PLANT CONSTRUCTION——Continued 


Daily b stumated 
COMPANY Plant Site Capacity Cost Status c Licensor 


Engineering Contractor 
Badger, Fluor 
Foster Whee 
and Fluor 


Procor 


er 


Ref. Eng 


Cat. Constr 
Cat. Constr 


Blaw-Knox 
Fluor 


Girdler Cort 


Henry Kaiser 
Engineers 


Kaiser 


str 


Under ( 
Approved DPA 


ed 


Approved DPA 
t fer Constr 


Under Constr 
Under Constr 


ROCKY MOUNTAIN 
Ansona Interests Planning 
der Co 


der ( 


Chemico 


Ref. Eng 


Grebe & 
Doremus 


Foster Wheeler Tex. Gulf Sul 
pour 

CB4al CB&I and 
Sterns- Roger 


WEST COAST 





When our representatives travel to the far corners 
of the earth, they find that word of Chemico’s activi- 
ties has gone before them. 


Yes, people will talk . . . and carry the news of 
Chemico accomplishments in the design and con- 
struction of plants for the production of heavy chem- 
icals: fertilizers for India, Mexico, the Philippine 
Islands and Egypt; sulfuric acid for Canada, Eng- 
land, Formosa and Brazil; urea for Japan; sulfur 
recovery for Colombia; pickle liquor recovery for 


CHEMICAL CONSTRUCTION 


. SronS » ti, 


It's designed by Chemico” 


the Union of South Africa, to name a few. And 
naturally these are in addition to numerous large- 
scale projects in the United States. 


Chemico has created, designed and erected more 
than 800 installations during the past 37 years that 
have given people much to talk about. That’s why 
“Discuss it with Chemico” has become a byword of 
those who need new facilities or additional plant 
capacity to meet the world’s ever-expanding heavy 
chemical needs. 


CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 


488 MADISON AVENUE, NEW 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * 


(INTER-AMERICAN) LTD., TORONTO * 


SOUTH AFRICA CYANAMID (PTY) LTD., JOHANNESBURG 


vous 22, MN. ¥ 


CABLES: CHEMICONST, NEW YORK 


Chemico plants 
are profitable 


investments 


CHEMICAL CONSTRUCTION 
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General Petroleum 


























rra . 
Hancock Oil Co I each s 
Hancock — Calif I ach 
Ca 
Hancock Chem Long Bea 
Ex 
Mohawk Petroleur Kakersfie Prod 
Monsant Av . Ned 
Navy an Jon Natural Gas I 
Rich tie W ats ans 
at Cracker 
Aromatics 
* Ang ery Expa 
I schild at 4 ker 
mt emica I 4 
‘ t 
Ui : Ss etic An 
mona Pit 
fa i ates 
W at Distillat 
— 
M " Dist g Expa 
“ A 4 e o) Butanes!so 
tane 
* Q " I  ( 
" t on Feed Preparata 
Pl Seg Platformer 
Richm : h rh 
g Pt 
" " ten ze 
. = Va or 
H . i, Calif.) M 
y alif } . Calf Tt 
eg Ke 
a ‘ ® 
| : aufer 2 ric A 
- ba 
Stauffer nica ] rie acid 
wuray ta Maria Reconstructic 
; : t ‘ tea Olinda, Cal. Researeh Pit 
: 
- 
: t * Angeles F Cat. Crk 
- Calf it 
: 6 Angeles, Ca rude Topping 
; Ange Alkylate Fa 
Wile ty at. ( racker 
I W ilmming Acid Trea 
4. Kher 
: { Wl Av.Cias 
" : as e& i 
Expa 
i Union Oi ( Wa Asphalt Refinery 
I oA Revis 
. \ de D 
" Ang Acid Treat. & 
" Rer 
| . ws Ang Hos Recover 
: System 
iy t Navy « Gik Hills, Cal Nat. Gas I 
| Stan 7" 
FOREIGN 
Canada 
A a Moose Jaw 
4 M oome * rina k 
Sa 
« Moos “ " racking 
Or America ar 
Beitish American UO M ast _ 
and ga Pt 
alx " " Black 
anada 
Canada al Area. ( . 
to 4 : rie 
Canadiar fek Refinery 
Rebneree . t 
anadia i ! " » 
. Mi 
"Ca Mila 
Lt 
' . | Alte emrecal | 
» Tord M a m tro ( 
a! v 
Albe s 
Dix 
I era 4 ‘ r 
dmperia arma " 
‘ ‘ tow a 
‘ 





QO? 








AND OTHER PLANT CONSTRUCTION—Continued 





$0 1 
00K 
un 

un < 


ds 
52.000 
15,008 
4M 3 

un s 
0,008 is 
55,000 bt 

un s 
850 bile 


1 s 
28 Sow 
20.000 
28.500 |} 
15,000 bbls 


65,000 tonsa 


40,000 bbls 


50 mmef 


a1. 
. 

450 
42.000 ths 
un 

4,000 
wo 8 
800 bbis 
un : 
is 

* 
" 2 


Estimated 
Cest 





$3 m 








Probable 














Status Completion Licenser Fagineering 
Projected So- V ac 
der Constr Badger Div 
PAD Certified 
Under Constr Feb., 1952 Parsons 
Announced 
Engineering End 1952 Monsanto 
Under Constr 
Under Constr Bra 
Planning 
Planning 
Under Constr Jul 453 Kellogg 
Certified DPA Aug., 1952 Bechtel 
Adv. Design Early 1954 
Under Constr Sept., 1952 
Petreco Staff 
Aug., 1952 Fluor 
Sept. 1952 U.OP U.OP 
Ja 1953 
Ju 1953 
Kellogg 
Kellogg 
Dee., 1951 Houdry Houdry 
Mid 1952 U.OF Fluor 
Engineering 
Proco 
Projected Austin, Field 
and Fry 
Completed June, 1952 HOP McKee 
Under Constr nion-Braur 
Certified DPA 
Under Constr 
Under Constr June, 1952 Houdry McKee 
Under Constr Nov., 1952 Fluor 
Under Constr Aug., 1952 Braur 
Under Constr June, 1952 Girdler Cor 
Planned April, 1952 
der ( tr July, 1952 U.O.P Tears 
Enginee Late 1952 C. W. Nofsinger 
Under Constr Oct., 1952 Hercule Can. Kellogg 
Under ( str Ja 195. Staff 
Under Constr Sept., 1952 Celanese- Brown 
Root 
{ April, 1952 Can. Kellogg 
195 U.OP U.OP 











Start Spring Late 1953 

A ed Late, 1953 

Announced 

Desigt End 1952 K 

Under Constr Summer 1952 Staff 

Under Constr Summer 1953 Staff 

Under Constr Summer 1952 Toronto Ira: 
Works 

Field str Fal) 1953 Staff 

Pla Early 1954 Staff 

Under Const Pr 
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Fluor 
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McKee 


Braur 
Rechtel 
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Brown Root 
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Proe 
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3. MACHINING 







d equipmen , 
we know 
how to 
custom fabricate 
equipment that will 


Conditions seldom follow a pattern in the refining industry. 


Usually standard equipment, or its modification, will 
get the job done; sometimes it won’t. BS&B has successfully 
served the petroleum industry for 60 years. That’s why 








4. HEAT we're constantly being called in to design and fabricate 
’ ; - - b 
equipment to the exact specifications of customers with problems 
TREATING ' peculiar to their particular operation. Through these 60 years 





ud BS&B has remained alert to the rapidly changing oil and gas and 
refining industry business that you may always have the 
latest — the best equipment. By now you know that behind our 
designing, engineering and fabricating service is EFFICIENCY 
and RELIABILITY. To further serve you BS&B has added 
a total of 135,000 sq. ft. of manufacturing area to its 
Oklahoma City and Kansas City plants. 


Here’s how we put this space to work for you... 


Part of our forming equipment includes a 3,000 ton, triple-action hydraulic 
steel punch press, one of the world’s largest. 
Submerged are automatic, metallic are (manual), oxyacetylene, and inert- 
gas-shielded metal arc welding. We can handle diameters from 16” through 
13-0". . . plate thicknesses from 14 gauge through 5”. 
Well equipped machine shop. We can fabricate both ferrous and non-ferrous 
£ alloys, solid and clad materials. 
. Maybe your job weighs 150 tons... we can handle. Our new 2000° F. stress 
f, A t relieving furnace measures 15’-8” wide, 80’ long and 15’-8” high above car. 


Quality control, inspection and testing equipment in constant use includes 


5. INSPE Fm the following—portable X-ray (250 K.V.), magnetic particle inspection (Mag- 
ad naflux 1100 amp.), Zyglo, Halogen leak detector, Reflectoscope, metallo- 
graphic, tensile machines, impact accelerated corrosion and weathering 

equipment, air test to 2500 p.s.i., and hydrostatic test pressure (15,000 p.s.i.). 


What's your need? Let BS&B’s experienced and 
qualified engineers have a look. . . let’s talk it over. Often 
we prepare detailed drawings for your approval when 
given only specifications and outline drawings. Write... 








IF YOUR CATALYTIC CRACKING UNIT IS NOT PER- 
FORMING AS YOU BELIEVE IT SHOULD, FILTROL’S 
TECHNICAL GROUP IS PREPARED TO ASSIST YOU 
IN REVIEWING YOUR OPERATION, WITHOUT OBLI- 
GATION, REGARDLESS OF TYPE OF CATALYST USED. 
RECOMMENDATIONS TOWARD IMPROVED PER- 
FORMANCE WILL BE MADE—WHEN INDICATED—BY 
COMPARISON OF ACTUAL AND PREDICTED YIELDS 


THIS SERVICE PLACES AT THE DISPOSAL OF THE 

OTHER REFINER THE EXPERIENCE AND OBSERVATIONS 

REASONS FOR USING GAINED FROM STUDY OF ALL TYPES OF CATALYTIC 
FILTROL CATALYSTS CRACKING OPERATIONS, IN WHICH OVER 1,000,000 

1. HIGHER OCTANE BARRELS BARRELS A DAY ARE CRACKED WITH FILTROL 
2. HIGH BUTYLENE YIELD CATALYSTS. EXPANSION OF FILTROL’S TECHNICAL 
A. Lew Cont GROUP NOW PERMITS THIS OFFER TO THE ENTIRE 


SULPHUR RESISTANT CATALYSTS 
an - REFINING INDUSTRY. WRITE FOR PARTICULARS. 
FASTER REGENERATION RATE 


5. VARIED PLANT FACILITIES 
?. UNIFORMITY 
LOWERED EXCESS BUTANE 


9. LOW ATTRITION RATE 


FILTROL CORPORATION 
OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 


p PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 
Sbtiol CATALYSTS ano ADSORBENTS 


Petroleum Refiner 


"rw REG US PA 





REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 





Panther Ou and je, Toront Grease and ‘ Projected 
irease ( ntary Compoundi 
Royalite O Nev Sulfur Re ¢ 3 tor $350,000 


Shell (Canada mtreal t Petro Chem Pit | 5 $3 millior Under ( Late 1952 
vel Oi t Refinery Ware $300,000 
Refinery $10 millior Spring, 1952 March, 1953 
Asphalt Pit Planning 
Refiner "lanned 


Latin America 
Brasihan Govt b *\lot 100 bpd $500,000 


Brazihan Investment \ eJ efine 20 Petitioned 


dustrial d € ni hale oil pilot pd Nearing Com- 


pletion 
Procot 
Kellogg Kellogg 


Conselho Nacional » Therm. Crk. Ref 5 1953 PA Hydro Res. PA Hyde ) Rea 
jo Petroleo P Reforming, \is and McKee 


Breaking Cat 
p 


Conselho Naciona: r q pn. Ce 2.500 bhie million de fent., Kellogg Kellogg 
io Petroleo Bra ‘ I 


5.000 bbls I or Kellogg-P.A., Staff 
Hydro. Res 
The Corporacion de on Refinery 14,000 bhte ae Plannit 
Fomento de la 


Repressuring Planning 


Vene Revamp Ref 15 mmef Under Constr ov., ? Braut 
tuela 450 bbls. 
Diadema, Argentina Buenos Aires boi fining | 600 bbls Projected 
Arg 4 
Empresa Nacional Concon, Chile tefinery 20,000 bbis $10 millior Begin 9-52 P.A., Kellogg P.A., Kellogg 
Barrancaber Refinery 35,000 bbis. $20-25 million Under Constr 1954 Foster Wheeler Foster Wheeler 
meja, Colombia) Modernizatio 
Rio Grande Therm. Crk. Ref. 2,000 bbis Authorised Foster Wheeler 
Braz 


Sao Paulo "last . Under Constr 1952 
Irazd 
Petrolecs Mexicanos Mazatilar Refinery 15,000 bis. 7 millior Projected 
Petroleos Mexicanos Ciudad Madero, | Dewuifurization 12,000 bbis. ih Under Constr 1952 Perco McKee-Phillips 
ezico nits 
Petroleos Mexicance Tamaulipas, Enlarge Refinery 47,250 bbis. Planning 
Ciudad Madero Capacity 


*PEMEX Guaymas, Mex New Refiner 10,000 bbls 1 hon Projected 
Petroleos Mexicanos Tamaultpes Enlarge Refinery 16,600 bbis Planning 
Arbol Grande 
Pet., Mex 
Petroleos Mexicanos Mata Redonda, = _[mnrovements 9,000 bbis. Planning 
Vera Crus, 
Mex 
*PEMEX Poza Rica, Mex. Expansior +100 mmef , Under Constr 1954 
Petroleos Mexicanos Pora Riva, Mex. Improvements te 3,100 bbls Planning 
Skimming 
Plant 
Petroleos Mexicanos Reynosa, Mex Expanstor Planning 
Petroleos Mexicanos Sahna Crus, Refinery 10,000 bbls $752,000 Manning 
Mexico 
Petroleos Mexicanos,. Salamanca, Mex. Lube Oil and 2,200 bbls. Lube | $20 million Under Constr 1954 
Paraffin Pit 143,000 Ibs. 
Wax 
Petroleos Mexicanos Tampico, Mex Modern., Sulfur $1.5 million 1952 


Petroleos Mexicanos Minatitlan, ™“ $1.5 million 1952 
Mexicc Ext 
Phillips Ou C San Kogue Fid., | Refinery, Wax 2 min. Ibe. wax Under Constr April, 1952 Pritchard 
Ansoategui, Pit year 
Venezuela 
Philbps San Rogue Fid Crude Stab. and | 10,000 bbis. and Planning 
Anzoatequt Pressure Maint 38 mmef 
Ph 
Phillips n Rogu Crude Distill 3,000 bbis 
Private Group ( nei Refinery 20,000 bbis. 


Puerto Rican Oil Near Ponce. Refinery 25,000 bbis. $20 million Projected Undetermined Parsons, Brinck 
Refining Co Puerto Ruec erhoff, Hall 
and Macdonald 
Refinaria de Petroleo Manguinhos Refinery 10,000 bbls $10 million Contracted Aug.. 1952 
do Distrieto Brazil 
Federal 5.A 
Refinaria de Petrolecs | Rio de Janeiro Therm. Crk 10,000 bbis Authorized Foster Wheeler Foster Wheeler 
do Distrito Federal D. F. Brazil 
S.A 
Refinaria e Exploracao) Capuava. Sac Therm. Crk. Ref.| 25,000 bbls. 16.5 million Under Constr End 1952 PA. Hydro. Res P. A. Hydro. Res 
de Petroleo Uniao Paulo, Brazi 
S.A 
Reumdas F Mater Sao Paulo, Contact Sulfur 60 tons Ordered Chemico 
azz Braz Acid Pit 
Richmond Exploration Bajo Grande New Refinery 35,000 bbis Referred 
{ Venezuela 


Shell f Venesuela | Cardon, Ven Comprehennve 115,000 bbis. Under Constr 
2 


Trimdad Lease holds, Trinidad Refinery add $300,006 Designing 
Lid tor 


Furepe and Airica 


“al den, j New Refinery 60,000 bbls 
Nuet Refinery Expan. | 3,000 bbis End 1952 
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Under Constr 
acer Constr 
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tracted 
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1953 


End, 1952 


40,000— 1952 
80,000— 1953 
Mid 53 Fall 53 


Texaco & Juik 


Badger Div., 
mmus. 
Kellogg 
Badger Div 


Badger Div 
Lummus, 
Kellogg 
Badger Div 


Badger Div Badger Div 


Kellogg 
Lummus 
Foster Wheeler 
Lummus 

Hogs 


Lummus 
Foster Wheeler 
l.ummus 


loge el} 
Hydro. Res 
Div 


Badger D Badge 


Badger Div 


Various Local Various Local 


Kellogg 


UOP Foster Wheeler 
Badger Div 
Badger D 


Badger D 


Badger Div 


i 
BK 
K 


Badger Div 
Austrian ( 


Badger Div 
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..WHO 


made it possible 

for refiners to use 
tetraethyl lead 
antiknock compound? 


g..DU PONT! 


In 1923, Du Pont put into operation the first safe, commer- 
cial process for making tetraethyl lead. And, until Sep- 
tember 1945, Du Pont was the only manufacturer of TEL 
in the United States. 

What's more, since 1923, Du Pont has produced approxi- 
mately 60% of all the tetraethyl lead used in gasoline in 
this country to date. 


Today, Du Pont is expanding its TEL manufacturing facilities 
with the addition of a new plant. And its technical, research 
and marketing services have more than kept pace with its pro- 
duction expansion. A Du Pont representative will be glad to 
explain how the many Du Pont services can be helpful to you. 


Petrolewm © hemicals 


E. |. DUPONT DE NEMOURS & CO., (INC.) * Petroleum Chemicals Division, Wilmington 98, Delaware 
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ANTIMONIAL 
ADMIRALTY 


@ patented alloy) 


You can count on Chase 
Antimonial Admiralty* heat 
exchanger tubes right from 
the start they have enough 
antimony to resist 
dezincification effectively 
And yet the tube stays 
tough, hard, serviceable for 
years because antimony 
does not affect the metal’s 
grain structure 

When you're replacing 
condenser tubes, insist on 
Chase Antimonial Admiralty 
Send coupon below for 


FREE book 


CHASE WAREHOUSE STOCKS 
NEW YORK BALTIMORE 
NEW IRLEANS, LOS ANGELES 


FREE CHASE BOOK discusses corrosion prob 
lems and selection of proper alloy for 
ondenser and heat exchanger tubes 


v 


Chase Brass & Copper Co., Dept. PR 752 
Waterbury 20, Conn 


H 


Chase Pp BRASS & COPPER 


WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


NAME 


POSITION « The Nation's Headquarters for Brass & Copper 


FIRM Lipanyt Ceveiand Kansas City, Mo. New York San Francisco 
Atianta Oalias Los Angeies " Seattie 
Baltimore Denvert M iwaunee Waterbury 
Beston Oetrort M nneapol's 

Chicago Houston? Newat tsaes 
office onty 


STREET 


ciry STATE 


Gece reeecesesessssaeee 


PTT Tree tt Sne.nnat [ndianage! s New drieans 


P 
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Engineering 





N.O.R 
N.O.R 


N.O.R 


National Oi) Re- 
fineries, Ltd 


N.O.R 


NOR 

A/S Norsk Ameri 
Kanab 
Mineraloljekompa 


amu 
Pechelbrona, S.A 
EM 


Permolio, SPA 


Permolio 
Permolio 
Petrochemicals, Ltd 


Raffineries Francay 
je Petrole de 
Atlantique 

Raffineries Francaises 


Raffinene Siciliane 
Oli Minerali, Sp.A 


Refineria de Petr 
te bscombreras, 
4 REI 

REPESA 


REPESA 


Shell R. & M 


*Societe General des 


Huiles de Petrol 


Socteta per | 
tria del Petrolio 
Societa per A zional 
Retfineria Padana 
Oli Minerah 
Societe per Anon 
Raffineria Padana 
Obi Mineral 
Societe Raffinazione 
Olt Minerali 
[ROM 


Socony- Vacuum 
Francaise 
Socony-Vacuum 
Francaise 
Socony-Vacuum 
Italana, 5.P_A 
» Africa Coal 


Petrohfera 
Standard Francaise 
Standard 


Standard-Vacuum 
Ref. of South Africa 


Trent Oil Prod 
Development Co. 
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Liandarcy 
Liandarcy 


Liandarcy 


Liandarey, 
Wales 
Llandarcy 


Liandarey 
allo, pear Tor 


berg, Norway 


Merkwiller, 
France 
Genoa, Italy 


irangemouth, 


Seotiand 


Shel! Haven 
England 
Shell Haver 


England 


San M 


Trecat 


Porto Marghera, 
Italy 


Notre Dame de 
Gravenebor 
Notre Dame de 
Gravenchon 
Naples, Italy 


Coalbrook 
Orange Free St 


Leghorn, Italy 


Port Jerome 
France 
Belgium 
Hamburg, 
Germany 
Wentworth, 
Durban. Union 
of 8. Africa 
North Shields. 
England 


Purf. Ext 
M.E_K. De- 
waxing 

SO2 Kerosene 
Ext 
Additional 
Boilers 
Generat 
Plant 

Cat. Crk 
Lube Oil, As- 
phalt 


Capacity In- 


Pereo Reforming 


Unit 


Petrochemicals 


Consolidate 
Refineries 


Thermal Re 
former 


Crude Refinery 


nduced 
draft cooling 
tower 

Crade Dist 


Four cell 


Therma! Re- 
former: Poly 
Cat 

Crude Refinery 


Topping Unit 
Cracking Unit 
Reformer 


Stage II 
Gas Rec 
Distill 


Feed Prep 


mprehensive 


Expansion 


Refinery 
Refinery 


Atmospheric & 
Vac. Distill., 
Acid Treat., 
Contract Filtra 
tion for Lube 
Oils, Electric 
Gen. Unit, 
Load Facilities 
MEK Uuit 


Grease and 
Compounding 
Visbreaker 
"lant 
Ref. Expan 
Coal Synthesis 
Cat. Crk and 
Modernizatior 
Diat. Crack 
General Expan 


Refinery 


Crude Plant 


1,250 bbis. 
1,700 bbis. 


3,000 bbis 


13,000 KW 


10.000 bbis. 
1,000 bbis 


1,550 bbis 


2,000 bbls 


350 bbis 


2,000 bbls 


15,000 tons/yr 
2,000 bbls. $16 million 


100 bbis. $9 4 million 


4,500 bbis 


10,000 bbis 


$20 


nullion 


$2 millon 


10,000 bbis. 
5,000 bbis 
2 500 bbis 


37,700 bbls 


75,000 tons per 
year 

*10,009 bbis. 
*16,000 bbis. 


85,000 bbls. 


30,000 bhie 


10,000 bbls $20 millior 


3,300 bbls 


11,600 bbis. $6.4 million 


1,000 bbis. 


900 Ibe 


15,500 bbis 


46,400 bbls $10 million 


33.000 bbls 
32,000 bbls. $10 millior 


15,600 $17 million 


bbls 


11,590 bbis $4.8 million 
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Under Constr. 
Under Constr. 


Under Constr 
Under Constr. 
Authorized 


Under Constr 


Authorized 


Under Constr 


Under Contra: 


Under Constr 


Contracted 


Under Constr 
nder Constr 
nder Constr 
oder Constr 

mmussioned 


mmussioned 
der ( 


mmuissioned 


Under Constr 


Planned 


Under Constr 


nder Constr 
nder Constr 
nder Constr 


Under Constr 


Under Constr 


Planned 
Plar 


Under C 


Plans approved 


End, 1952 
End, 1952 


Jan., 1952 


Mid 1952 


Fall, 1952 


Mid 1952 


Mid., 1952 


Spring, 1952 


Early 1952 
Early 1952 


Early 1952 


Early 1953 


1955 
Mid 1953 
June, 1953 


Early 1952 
Jan., 1954 


|} Late 1953 


Texaco 
Texaco 


Phillips 


Socony-Va 
Stand-Tex 
Stand-Tex 
Stand-Tex 
Petrocarbon 


Texaco 


Badger Div. 
Badger Div 


H.W.P. 


Ewbank & 
Partners 
bank & 
artners 
Radger 


Foster Wheeler 


Foster Wheeler 
Foster Wheeler 
Foster Wheeler 
Foster Wheeler 
Petrocarbon 


Separator-Nobel 


Koeb 


U.O.P., Delta, 
| Staff. 


Staff, 
Separator- 
Noble 


Foster Wheeler 
McKee 


Koch 


Lummus 


Kellogg 


Kellogg 


Badger Div 


Kellogg 
Staff 


8.0.D 


3.0.D 


Foster Wheeler 


Contracter 


Badger Div 


Badger Div 


Staff 


Foster Wheeler 


Foster Wheeler 
Foster Wheeler 
Foster Wheeler 
Foster Wheeler 
Petrocarbon 


Foster Wheeler 


Foster Wheeler 


Staff 


Koch 


Lummus 


Kellogg 


Kellogg 


Badger Div 


Staff 
Kellogg 
Staff 

Foster Wheeler 
Gutehoffnung 


Schutte 
Foster Wheeler 
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Union Petro: Refinery 
Ltd 


*Unknow 
Vacuum (il Co. Led 


Vacuum Oil Co., Ltd 


Vacuum Vil Co 


Near Bast 


Anglo-Tranian 


Babrein Pet 
Calter 


Consohdated Ref, Ltd 


Iraq Government 
laraeh Government 
Tursey Government 


Far East 


Bataafeche Pet Mij 
Sheil 


Betaafeche Pet My 


Bataafsche Pet. Mij 


Burmab Oil Co., Ltd 
Burmab Ol 
Kangoon 


Burmah Shei 


Calter 
Caltex 


m 
KOA Of Co. 

(and) 
Caltex Oi ( Ltd 
Koppers Co. 
Koe Oi Co. Ltd 
Miteuliah Oil Ce 

Ltd 


Mitsu lashs Ou 


Nippon Oi) Co. Ltd 


Nippoo Onl 


Standard- Va 
Stan-Vac 
Toa Nenry 
K. K 
T.N.K 


m 


» Kogye 


Australian Shell 


Austrahen Shel) (4! 


Ca 
Australa 


Australia 


Australia 


Johannesburg. 
Union of South 
Africa 
Algvers, Algeria 

London, hng 


Birkenhead 
England 
Coryton, Eng 


Aden, Saudi, 

Arata 
Babreir 
Sidon, Lebanon 


Haifs, Palestine 


Kagbdad Area 
Haifa, Palestine 
Ramandag Field 


Bahk pepan, 
Borneo, East 
Indvee 

Piadjoe, Sumatra 


Tjyepu, Java 


Synam, Burma 


Chaukfield 
Burma 
Bombay, Lodia 
Tdi 

\ isagapatam, 
India 

Curacao Nether 
lands, Antilles 
Marifu. Japan 


Marifu. Japan 
Tokye, Japan 


Tokyo, Japan 


Yokohama, 
Japan 


K udamatsu, 
Japan 


Japao 


Bombay, India 
Bombay, Iadia 
Wakayama. 
Japan 
Wakayama 


tora, Austraha 
ieelong, Vie 
tor, Australa 
« 


rne 


New Refinery 


Ref 
Ol Refinery 


het 


irease Pit 


Lube Refinery 


New Refinery 


Fluid 


} 
ei Ou 


Modern 
ese 


Ph 
Gen. Facilities 
Conversion of 
Kellogg Comb- 
Top. and Crk 
Refinery 
Petro Chem Pit 
Xefinery 


Expanmon 


Rehad. to Com- 
prebenmve Refg 
Rebuild TEL 
Blending Unit 
& Dut. Unit 
Furf. Sol. De- 
war. Wax Mfg 
2 Stage Distilla 
tion & Related 
Fac 

Refinery 


Refinery 
Lube Ref. Ext 


Expansion of 
Vac. Unit, 
Contact Rerun 
Unit 

2 Coal Hydro- 
genation Pit. 

Modern. Plat 


Vacuum Distilla 
tion Unit 
Solvent Extrac- 


Expanmor 


Modern. Plat 
Unit 


Lube Oil 
Refining 
Refinery 


Propane, De 
waxing 
Phenol Ext 


Refinery 

Refinery or 
Lx pansior 

LVI Labe O8 


New Refinery 


Bitumen and 
Luboil Plant 
Asphalt, Lube 
Sel. Extet Pit 


New Refinery 


1,400 bbls 


6.3 min. bbis 
yc 


17,000 bbis 


103,000 bbis 


26,000 bbis. 
13,000 bbis. 


35,000 bbls. 


24,000 bbis 
10 tons 
3.000 bbia 


44,000 bbis 


71,000 bbis 


1,000 bbis. 
3,000 bbls. 


30,000 bbis. 


B0.000 bbis. 


2,000 bhis. 
Restricted to 
3,000 BPCD 
70,000 tons 
10,000 bhbis. 


1,300 bbls 
2,000 bbis. 


12,000 bbis 


7.000 bbls. 
1,300 bbis 


25.0010) bids 
20,000 bbis 
1,200 bbis. 


1,720 bbie 


70,000 bbis 
55-85,000 bbls 
250 bbls 


26,000 bbls 


$20 milbon Projected 


Under Constr 
Planning 


$28 milbon 
$! milhon 
$30 millon 


Contracted 


Under Constr 


Projected 
Under Constr 
Plan 


Planned 


| 
Contracted 
Under Constr 
Planning 


$25.2 million 
$2.5 million 
$5 5 millon 


Under Constr 


Under Constr 


Planning 


Demgning 


Under Constr 


$600,000 
Salvage 
Under ( 


Plan 
Expected 


$47 million onstr 


Under Constr 


Under Constr 


Announced 


Under Constr, 
Engineering 


Under Constr 


Under Constr 

Engineering 

Under Constr 
$35 million Under Constr 


$35 million 
Under Constr. 


Under Constr 


Planned 


$v0 M 


$68.90 million Conadermng 


$620,000 Under Constr 


$12 millior Under Consid 


$10 mithor Projected 


Projected 
Under Constr 
Complete 
Engineering 


Engineering 
Plans 


Div 


n ( Can. Kellogg-—Canadiar 


Chiveda—Ch 


Dresser Engineering (orp 


Dresser 


e Plant Construction ( 


H.W.P 


Gasol ory 


ry 


& Webster Engineering ( 


Early 1952 


Jan. 1953 


Early 1953 
Fall, 1953 


Spring, 1954 


Early, 1955 


Early 1952 


Dee., 1952 


1956 


Early 1954 


April, 1952 
Oct., 1953 


July, 1954 


End 1952 
Oct., 1953 


1956 
Oct., 1952 


Oect., 1952 


Early, 1953 
Late 1954 
Late 1953 


Late 1953 


Pall, 1953 


Kellogg Co 


yoda Chemica) Engineering & Constr. Co., 


Ebasco 


Graff 


Head Wrightson Process, Ltd 


Bechtel 


Badger Div 


Kellogg 


Chiyoda 


Chiyoda 


Chiyoda 


Separator-Nobel 


Staff 
8.0.D.Staf 


8.0.D.-Staff 


Bechtel Cort 
Catalyty 


Consd 


Cat. Constr 
Ltd 
Ebasco Services, Inc 


Hydrocarbon 
Lummus 


Ine 


Blaw 
Construction Co. 
Eng 
R&A 
Graff Engineering & Equipment 


Lummus 
Staff 
Staff 


Blaw-Knox Construction 
Chemico 
(Consolidated Engineering 
Ehrhart & Arthur, Inc 
Gutte-Hutte—Gutte 
Hydrocarbon Research, Inc 


The Lummus Co Macco 


Koppers — Koppers Co., 
Research Co Parker 

H. Pritchard Co 
Southwestern Constr. Co 
Stone & Wetater ( 


Produc ts 


Koch —Koch FE 


iroRes 


gineering Co 
an Hydrocarbon 
Pritchard —J 


Parsons 


ym, Ine 


Amer Parker, Steffens, & Pearce. 


Phillips Pe 


y-Vac 


H 


Phillipe Process Construct 


Procon 
soD 


troleum Co 
Standard Oil Develop- 


Sunland--Sunland Re- 


J.G. White Eng. Corp. 


South western 
one & Webster 
oOP.—t 


Vac.—Sox um Oi) Co 





matruct 
J.G. White 


uring Ce 
Texa The Te I 


rus-Roger Manufact 


ers niversal () 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 
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Safety and Efficiency Through 


Corrosion Inspection, Maintenance — 


Corrosion must be dealt with realis- 
tically because of its effect on safety, 
production and efficiency. This ex- 
plains the vital importance of corro- 
sion engineering in the petroleum re- 
fining industry. 

A serious corrosion offender is water 
circulated by the millions of gallons 
for cooling purposes. Contamination 
may increase or decrease the corrosive- 
ness of the water depending on tem- 
perature and other conditions. In most 
cases, the proper copper-base alloys 
can be successfully used to advantage. 
With suitable metals and good operat- 
ing practice, corrosion can be kept 
within bounds. 


Steel Clad With Brass 


Raw liquid gasoline and vapors in 
crude fractionation and in thermal and 
catalytic cracking are sometimes very 
corrosive to steel, especially where the 
temperature is such that the water con- 
tent is in the liquid phase. 

Experimentation by Sun Oil Com- 
pany showed that various high-zinc 
brasses— yellow brass, Muntz metal, 
naval and Admiralty—are much more 
resistant than steel to corrosion by 
sulfur compounds such as hydrogen 
sulfide, mercaptans, etc. Realizing that 
brass alone would not provide the 
maximum safety in case of fire, they 
lined with brass the pipes, fittings and 
the steel vessel nozzles in the wet gas, 
gasoline and water separators of such 
units. Joints were made by brazing or 
welding and machined smooth to mini- 
mize impingement type corrosion due 
to turbulence. 

Steel was not allowed to come into 
contact with the raw gasoline contain- 
ing small amounts of water in order to 


avoid galvanic attack. It was also nec- 
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essary to have steel backing up the 
brass in cases where ammonia was 
present due to the possibility of season 
cracking. Some of these brass-lined in- 
stallations have already been in service 
for ten years. 

In addition, the use of bimetal tubes 
and non-ferrous linings simplify shut 
down inspection because it is known 
from experience that the corrosion 
rates are low and therefore it is not 
necessary to open such equipment 
every shut down. 


Galvanic Corrosion Dangerous 

No piece of equipment or part is too 
small to be overlooked from a safety 
standpoint. Even the failure of a small 
plug in a pump case opening can cause 
a serious fire. For example, steel or 
iron plugs in a brass or bronze or monel 
metal pump carrying a corrosive liquid 
may cause the ferrous plug to fail rap- 
idly from galvanic corrosion. On the 
other hand, a brass plug in a ferrous 
pump is much less apt to give trouble. 
This illustrates the fact that the proper 
material must be used in the proper 
place. 

In Sun Oil Company’s square con- 
densers, the steel baffle plates, which 
are attached to the doors, were origi- 
nally designed to be separated from 
the brass tube sheets by means of fiber 
gaskets. In a short time the ends of the 
baffles were seriously corroded permit- 
ting the water to by-pass some of the 
tubes. By cutting back the front end of 
the baffles and welding a section of 
brass for direct contact with the tube 
sheet, galvanic attack was stopped. 
Temperature Control Important 

Sun Oil Company, in addition to 
river water, generally uses circulating 
water which is cooled and reclaimed. 
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However, during hot weather, increased 
water temperatures cause appreciable 
rise in tube-wall temperatures and has 
a pronounced effect on corrosion rates. 

Condensers and heat exchangers, 
containing Admiralty and Cupro Nickel 
tubes are given a thorough cleaning at 
the beginning of the warm season for 
more efficient operation. The product 
side which builds up an insulating coat- 
ing on the outside of the tubes is thor- 
oughly cleaned with a 10 per cent solu- 
tion of trisodium-phosphate heated to 
boiling by live steam. During this clean- 
ing operation the inside of the tube, or 
water side, dries out and the deposit of 
silt and slime becomes a dry powder 
which flakes off easily and can be 
blown out by compressed air. 


Preventive Maintenance 


Sun Oil Company believes in pre- 
ventive maintenance. Corrosion engi- 
neers are trained to take charge of cer- 
tain units for the purpose of keeping 
an accurate record on the life of the 
tubing, pipelines and equipment, and 
to observe any deviation from estab- 
lished safe working conditions. They 
look for such troublemakers as thin 
ning by corrosion, erosion or oxidatio 
fouling, breakages, bulging and pitting 

All equipment is inspected and 
gauged after a definite period of op- 
eration to make sure that the metal 
thickness conforms to their established 
factors of safety. Continuous records 
on the temperature changes on the 
product side and the cooling water in- 
dicate when the efficiency drop makes 
it necessary to shut down for cleaning 
the tubes. This practice of keeping 
temperatures as low as possible has a 
beneficial effect in keeping corrosion 
attack at a minimum. 

Bridgeport’s corrosion laboratory 
service is available to help operators 
of condensers and heat exchangers se- 
lect the copper-base alloys which will 


serve best. (8592) 
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“How can small firms 
hold their own with a 
big company like you?” 


Men who run small businesses have said 
such things as: “Some people think we're 
being frozen out. I’m doing well, but what about 
others? How can small firms hold their own 
with a big company like you?” 


You can see the answer for yourself 
when you get a clear picture of the way busi- 
ness firms depend upon one another. Even 
a big, integrated company can’t stand alone. 


Our company is a number of parts that fit together like pieces of 
a jigsaw puzzle. At the center of things, we're refiners. Then to be sure 
of a supply of crude oil, we drill wells of our own. And to keep up the 
flow into our refineries and out again, we provide tankers, pipelines and 
trucks, and distributing organizations. But the territory is broad, the 
needs many. 


Suppliers, competitors and customers — 
most of them small firms—are needed all around 
us. Other producers supply over 40°, of the 
crude we need. And we buy thousands of other 
things, from pipe to paper clips—last vear, more 
than $110,000,000 worth of goods and services 
from some 10,000 suppliers in the West alone. 


There are many small refiners competing with These small firms “hold their own” very well indeed; 


us. In every field, there are distributors selling either 
our products for us or competitive lines. For example, 
here in the West — independent service stations selling 
our gasoline outnumber Company-owned stations 
and stations selling other brands 
outnumber our own about 29 to one 


about six to one 


and through serving well, many of them will grow big. 
Standard goes right on working to gain new business — 
competing for your patronage by increasing efficiency 
of operation, improving products, keeping prices down. 
But it’s clear that a vast number of small firms, too, 
always will be needed to complete the picture. 


STANDARD OIL COMPANY OF CALIFORNIA 


+ plans ahead to serve you better 
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Fractionation Calculations 
Made Easier and Faster 


The method also may be used to determine 
the location of the feed plate 


ONMNNINGC TON 
LANINIIN\A IL iv 


F. H 


POETMANN and K 


H. HACHMUTH 


iillips Petroleum Company, Bartlesville, Okla 


a method developed 
| for fractionation calculations 
saves considerable time and 

effort. Based on the usual assumptions 
of constant molal overflow and con- 
stant relative volatility, it is applied 
here to the solution of multicomponent 
fractionation problems and the results 
compare favorably with those of the 


new 


more rigorous stepwise method. It is 
possible by this method to obtain a 
solution, or even a series of acceptable 
solutions, to a multicomponent frac- 
tionation problem with a minimum of 
time and effort. The solution requires 
only one trial and error bubble-point 
calculation and very little other aux- 
iliary calculations. 

Che method has the advantage over 
other similar methods in 
being based on a more rigorous deriva- 
tion. If the volatility ratios 
are used for each section of the col- 
umn, this correlation is capable of ap- 
proximating the location of the feed 
entry. It may also be used as an aid in 
determining the concentration of com- 
ponents, other than the key compo- 
nents, in the vicinity of the feed tray. 
In this respect it is a convenient tool 
in making the first approximation for 
more rigorous methods of calculations 
if such solutions are desirable. 


somewhat 


average 


introduced his method 
of fractionation calculations in 1889 
there has been continual search for 
shorter and simpler methods of calcu- 
lation. Such methods of calculation are 
desirable to reduce the time devoted 
to design calculations and to eliminate 
the tediousness of lengthy trial and 
error calculations which are inherent 
to most methods. Also it is frequently 
desirable to have a reasonably accu- 
rate fractionation design 
problems in a matter of hours rather 
than days. 

In the search for shorter and sim- 
pler methods of calculation there have 
been certain notable milestones. Among 
these are the graphical methods intro- 
duced by Ponchon,.® and McCabe and 
Thiele.* These methods are limited to 


Since Sorel 


answer to 
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binary systems but by various means 
have been modified to give approxi- 
mate solutions for multicomponent 
systems. These methods have also 
served as the basis for the development 
of yet other methods such as those pro- 
posed by Jenny’ and Hengstebeck.' 

Probably the simplest and shortest 
solutions are those based on graphical 
correlations of data determined by 
various means of rigorous calculations. 
Three such methods have been pro- 
posed, one by Brown and Martin,’ one 
by Gilliland,* and one by Hachmuth.® 
All of these methods are correlations 
of data calculated mainly for binary 
systems but also include some multi- 
component data and are said to be 
applicable to multicomponent systems. 
These methods have the shortcoming 
of not locating the feed entry. In addi- 
tion the Brown-Martin method uses the 
minimum number of equilibrium steps 
as a parameter. It has been found that 
the minimum number of equilibrium 
steps is not a true parameter of such 
a correlation. Other methods of calcu- 
lation require considerable auxiliary 
calculations or the construction of dia- 
grams for each problem which elimi- 
nates them from the “short and simple” 
classification. A more detailed descrip- 
tion of these and other methods of cal- 
culation is given by Edmister.* 

The purpose of this article is to pre- 
sent a graphical correlation of data 
and to demonstrate its application to 
fractionation design problems for both 
binary and multicomponent systems. 


Development of Correlation 


Even the most rigorous of fractiona- 
tion calculations are based on certain 
assumptions and any method capable 
of giving a solution in a short time 
with a minimum of effort must be 
based on certain additional simplifying 
assumptions. Therefore, the following 
assumptions have been made in the de- 
velopment of the correlation herein 
presented : 


1) Constant volatility rati 


A Gulf Publishing Company Publication 


composition range of the desired sepa 
ration 

2) Constant molal overflow, i.e., all 
components present have the same 
molal heat of vaporization, the change 
in sensible heat of the materials over 
the temperature range considered is 
heat of mixing of the 
negligible, and heat 


negligible, the 
components 1S 
losses are negligible 

3) The vapor leaving each step ts in 
equilibrium with the liquid leaving the 


same step 


The limits of any fractionation de- 
sign are minimum equilibrium steps at 
total reflux and infinite equilibrium 
steps at minimum reflux. These limit- 
ing conditions are always a practical 
consideration in any fractionation de- 
sign solution and are a necessary con- 
sideration in any empirical correlation 
such as the one being presented. The 
minimum number of equilibrium steps 
were calculated from the Fenske® 
equation 


Xie (1 
log Xio (I- 


log @ 


The minimum reflux or the equivalent 
liquid to vapor ratio is calculated by 
the McCabe-Thiele method 


I Vie® 
( \ ). Xis 
for the stripping section or 
] Xin 
ah 2 
for the absorption section. 

The data for the intermediate condi- 
tions were calculated by the McCabe- 
Thiele method or an analytical expres- 
sion which is in good agreement with 
the McCabe-Thiele method. The num- 
ber of equilibrium steps for each of 
the two sections of the fractionator 
were determined independently. 

The number of equilibrium steps 
required to effect a given separation 
between two components is a function 
of the relative volatility ratio, the liq- 
uid to vapor ratio, and three composi- 
tions. Thus 


N f (a, 


Since it is not possible to represent 
all the variables in one graphical cor- 
relation some of the variables must be 
eliminated or combined. Either x, or 
Xp may be eliminated by considering 
the separation to be effected in two 
sections of a column. Thus 


Ns = f (a, \ 





The effect of the relative volatility 
ratio may be eliminated by considering 
the ratio of some unknown intermedi 
ate condition to the limiting conditions. 


Thus 


Then finally the two composition varia- 
bles in each case may be combined to 
paramater, P, and the L/V 
may be designated by a 


form a 
function 
ratio. R 


Although the parameter and the L/\ 
function may each be a complex func- 
tion the problem is now effectively 
expressed in terms of three variables 
which may be represented by a family 
of curves on at most two charts; one 
chart for Equation (6a) and one for 
Equation (6b). 

Considering the equilibrium curve of 
a binary system having a constant vola- 
tility ratio, Figure 1, it is seen that the 
curve is symmetrical. Thus it is possi 
ble by proper choice of functions for 
L. V and P to make identical solutions 
for similar separations at either end of 
the equilibrium curve. The following 
functions have been empirically 
derived 


| Rb) 


Phese equations were derived by look 


ing to the liquid phase in the stripper 
ind to the vapor phase in the absorber 

Since (7a) equals (7b) and (8a) 
equals (8b) numerically for symmetri 
cal solutions the final correlation may 
be a family of curves on one chart as 
Figure 2. This 
correlation of calculated data with the 


shown in heure is a 
ratio R as defined above plotted versus 
the ratio N N, with the function ? 
serving as parame ter 

The correlation applies to any sys 
tem to which the basic assumptions are 
applicable. It is not essential that the 
assumptions apply strictly to the sys 


104 


o6 08 10 
x, 


Figure 1. Symmetry of McCabe-Thiele Diagram 


tem as limited deviations from the 
assumptions will cause serious 
error. The correlation covers the full 
range of operating conditions from 
minimum to infinite equilibrium steps 
or from total to minimum reflux. It 
covers a sufficiently wide range of 
compositions to permit its application 
to most practical problems. 

The correlation was made on the 
basis of data calculated from binary 
systems at constant volatility ratio and 
constant molal overflow and is thus a 


NOMENCLATURE 


moles liquid phase passing a 
given poimt per unit time 

N number of equilibrium steps 

P parameter defined by Equa 
tions (8a) and (8b) 

R_ ratio defined by 
(7a) and (7b) 

V moles vapor phase passing a 
given pomt per unit time 
mole fraction any component 
n liquid phase 

traction any 


Equations 


mole component 
n vapor phase 
lenotes vapor in equilibrium 
vith liquid at indicated place 
in fractionator, or liquid im 
equilibrium with vapor. Thus 
S$ composition of vapor 
uilibrium with liquid 
mth equilibrium § step 


Subscripts 
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feed entry 
conditions 
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ponent of a binary 

pertains to mid-portion of 
tor when concentra 


pertams to 
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licates latile com 


ponent system 
indicates ess 


system 


t change from 
tes limiting conditions 
iximum or minimum 
to stripping section 
section below feed entry 

equilibrium step 
ber. Numbering from 

1 to top of fractionator 


tains 


iat 
cicates 


true representation of such systems. 
However, to the extent that the solution 
of a multicomponent system may be 
approximated by considering the key 
components as a binary system, this 
correlation may be applied to multi- 
component systems. It may further be 
applied to multicomponent systems to 
aid in the estimation of the concentra- 
tions of components other than the key 
components in the vicinity of the feed 
plate. However, such an estimation can 
be made only by trial and error. 

A more direct method of estimating 
the concentrations at the feed entry is 
possible if the number of equilibrium 
steps estimated by the correlation for 
the separation between the key compo- 
nents is great enough to be considered 
an infinite number for the separation 
with respect to the other components. 
If it is assumed that the concentration 
of a component does not change be- 
tween two adjacent equilibrium steps, 
which is the case when the number of 
steps becomes infinite, the following 
equations may be derived: 


: (, ) a )t i 
a “\(; =v) 10) 


Equation (9) may be used to estimate 
the concentration at the feed entry of 
components heavier than the heavy key 
component. Equation (10) may be 
used to estimate the concentration at 
the feed entry of components lighter 
than the light key component. 

In general there are two types of 
fractionation process design problems. 
First, there is the problem of determin- 
ing the number of equilibrium steps 
and the heat load or reflux ratio re- 
quired to effect a given separation. 
Second, there is the problem of deter- 
mining if an existing fractionator is 
capable of effecting a desired separa- 
tion. This correlation may be used to 
solve either problem. 

Generally, in a fractionation design 
problem it is required that the number 
of equilibrium steps and the corre- 
sponding heat load or flow ratio is 
needed to effect the desired separation 
be determined. Briefly, the solution is 
obtained as follows: Determine the 
relative volatility ratio of the key com- 
ponents, the minimum liquid to vapor 
ratio in each section of the fractiona- 
tor, the minimum equilibrium steps to 
effect the separation between the key 
components in each section of the col- 
umn, and the parameter, P, for each 
section as defined by Equations (8a) 
and (8b). Select related values for R 
as defined by Equations (7a) and 
(7b). Read from Figure 2 the corre- 
sponding values of the ratio N,,/N, 
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Calculate the values of \V for each sec TABLE 1 


tion of the fractionator Sample Calculation 
In detail the solution of the first 
problem outlined above may be deter 


Step Component teed Distillate Bottoms 


mined in the following manner 
Hl 


Component 
He 
H« 
al 
H 
H 


naterial balances 


\ sample solution is shown 
Table | 

The solution of the second type of 
design problem, i.e.. to determine if an 
existing fractionator is adequate for a 
desired separation, is solved in a simi 
lar manner. A series of solutions as 
described above are obtained and the 
equilibrium steps are plotted versus 
reflux ratio. Then considering the num 
ber of plates in the column and the 
expected plate efficiency determine the 
equilibrium steps available. and con 
sidering the capacity of the fractiona 
tor determine the allowable reflux 
ratio. Plot this point on the plot ot 
equilibrium steps versus reflux ratio 
If the point falls above the curve 
the fractionator is adequate. If it falls 
below the curve the fractionator is not 
adequate. 

If desirable the composition of the 
liquid on the plate immediately below 
the feed entry may be estimated by 
Equations (9) and (10). This may be 
done by the following procedure : 


TABLE 2 
Concentrations at Feed Entry 
Sample Calculation 


Calculated 
s Adjusted) By Stepwise 





the key 
yMpo 
volatility 


key 


sample solution is shown in 


Evaluation of Correlation 
The evaluation of the application of 
this correlation to multicomponent 
mixtures has been made by compari- 
son of solutions by the correlation and 
the more rigorous step-by-step method. 
solutions could be 


4 comparison of 
the same heat 


made either by 
balance and comparing the number of 


using 


equilibrium steps required or by using 
the same number of equilibrium steps 
and comparing the heat balances. The 
former comparison has been made in 
these solutions. That is both solutions 
were made on the same basis as to heat 
load and the comparison is made be- 
tween the number of equilibrium steps 
required. 

In the examination of a comparison 
of this nature it should be borne in 
mind that the step-by-step method of 
calculation is not entirely rigorous 
First, the method assumes the concept 
of equilibrium steps which, while rig- 
orous for binary may 
fact probably does not hold for multi- 
actual frac- 


systems not. in 
mixtures in 


component 
Second. most such calcula- 


tlonations. 
tions. and these are no exceptions, are 
based on idealized A charts. That is. 
they are based on the assumption of 
ideal solutions. In other words the only 
justification for using the stepwise cal- 
culations as a standard is the universal 
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TABLE 3 
Debutanizer at 120 Psia 


SEPARATION, MOLES 


Compenent Feed Distillate Bottoms 





aHe 
Hs 


( 

( 

C4H 
r 

( 

( 


METHOD OF CALCULATION 
Stepwise Correlation 


Equilibrium Steps 


Absorber 57 


Diripper 


Total 


TABLE 4 
Depropanizer at 270 Psia 


Feed Distillate 


Component Bottoms 





METHOD OF CALCULATION 


Equilibrium Steps Stepwise Correlation 





Absorber 


Stripper 


Total 


TABLE 5 
lsobutane-Butane Split at 100 Psia 
Component SEPARATION, MOLES 


Distillate Bottoms 


METHOD OF CALCULATION 


Mepwise 


Equilibrium Steps Correlation 





Absorber 16.3 is.0 


Stripper 18.0 18.5 


Tota! 4.3 | 35.3 


acceptance of this method based on 
years of experience. 

Perhaps it should be further speci 
fied that these solutions were not in- 
tended to be practical designs but are 
merely specific 
separation problems 

In Table 3 is given the problem of 
fraction 


sample solutions of 


debutanizing a hydrocarbon 
and a comparison of the solutions from 
the two methods. The discrepancy in 
total number of equilibrium steps is 
not serious. It will be noticed, however, 
that the feed entry by the stepwise 
method is nearer the top of the frac- 
tionator than by the correlation. This 
observation will be discussed more 
fully later. 
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The depropanizing of the overhead 
product from the first problem is 
shown in Table 4 with a comparison of 
the two methods of solution. Again the 
discrepancy in the total number of 
steps is acceptable. And again the feed 
entry is higher on the fractionator by 
the stepwise method 

The third problem is the isobutane- 
n-butane split of the bottom product 
from the second problem. This prob- 
lem and solution is shown in Table 5. 
It is evident from the feed composition 
in this case that the correlation should 
give very good results. For practical 
considerations the system is a binary 
system and the correlation is a true 
representation of such The 
agreement here between the two meth- 
ods is very good although once again 
the correlation shows more equilibrium 
steps required in the absorber than 
does the stepwise method 


systems. 


The stepwise solution of all three of 
these problems locates the feed entry 
nearer the top of the fractionator than 
the solution. While 
this difference is not large enough to 
rectified in 


does correlation 
be serious and would be 
equipment design by proper considera- 
tion of tray efficiencies and the cus- 
tomary provision of multiple feed in- 
lets, it is of interest to note that it is 
possible to obtain better agreement. 
The number of equilibrium steps re- 
quired for a given’ separation is in- 
versely proportional to the relative 
volatility ratio. In these solutions the 
relative volatility ratios were deter- 
mined at the bubble point of the feed. 
These values are in these cases higher 
than the average value for the stripper 
and lower than the average value for 
the absorber. Therefore. better agree 
ment between the two solutions could 
be obtained by use of average relative 
volatility 
column 


ratios in each section of the 
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Small Refinery Meets Gasoline Quality 
With Reformer and Poly Units 


Flexibility of Peppers’ modernization plan will permit company 
to change runs in line with fluctuations in market demand 


HE Refining Com 


Peppers 


pany, located in the highly 


competitive gasoline market- 

ing area of Oklahoma City, was con- 
fronted with the problem of augment 
ing its plant with facilities sufficiently 
modern to meet the gasoline quality 
demanded. Refining facilities consisted 
of combination crude topping-thermal 
cracking and sweetening units. The im- 
portant factor considered was that any 
new equipment to be installed, in addi- 
tion to upgrading gasoline stocks, 
should be sufficiently flexible to meet 
seasonal Muctuations in product sales. 
This, of course, required a unit which 
could process charge stocks which var 
ied considerably in their characteristics 
Accordingly, the modernization plan 
was resolved by the installation of a 
catalytic reforming unit (Perco Cyclo 


version) and a catalytic polymeriza- 
tion unit. Perco Cycloversion was se- 
lected due to its flexibility and 
operating and construction costs. With 
the Cycloversion unit, charge stocks 
can be varied from gasoline-boiling- 
range material, processed at desulfuri- 
zation or reforming conditions, to 
gasoil which catalytically 
cracked. Each of these operations can 
be performed in this equipment be- 
cause the same catalyst is used, the 
limitation being only the regeneration 
facilities provided. The Cycloversion 
unit when operated under reforming 
conditions permits the inclusion of a 
large front end portion of the kerosine 
fraction which alleviates a problem 
during the summer months when the 
market situation for this product is not 
favorable. Catalytic polymerization 


low 


can be 


complemented the modernization pro- 
gram as the gases made from the 
Cycloversion unit operation are rich in 
olefins. These gases, as well as those 
from the thermal cracker, are polymer- 
ized to yield a valuable. high octane 
blending component instead of being 
burned as fuel gas. 

Designed by Koch Engineering Com- 
pany, all construction work on the 
1000-barrel-per-day Cycloversion unit 
and the 100-barrel-per-day catalytic 
polymerization unit done by 
Peppers personnel without interrupt- 
ing other plant operations. It was pos- 
sible to effect considerable economy 
by the utilization of a sizeable amount 
in the plant 


was 


of existing equipment 
modernization program. 


Description of Unit 


The Cycloversion unit consists of 
two reactors which permit continuous 
operation, i.e., One reactor is on proc- 
ess while the other is being regener- 
ated. Also included are fractionation 
and stabilization facilities. The unit 
was placed in operation in June, 1951, 
and has processed straight-run gaso- 
line and cracked naphtha in blocked 
operation as well as various mixtures 
of the cracked and straight-run naph- 
thas in combined operation. At present 
cracked and straight-run naphthas are 
being processed in blocked operation. 
This latter type of operation was re- 
sorted to because a better yield-octane 
relationship is realized when desulfur- 
izing the cracked naphtha and reform- 
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Flow Diagram of Cycloversion Unit, Peppers Refining Company, 


Oklahome City 
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ing the straight-run naphtha separately 
and blending the two products to 
make base stock for both the premium 
and regular grade gasolines. 

When processing straight-run gaso- 
line, operating conditions are general- 
ly somewhat more severe than when 
processing a cracked gasoline. The 
reason for this being that a straight- 
run gasoline charge is usually proc- 
essed at the reforming level under 
which conditions two reactions, desul- 
furization and reforming, are accom- 
plished. A cracked naphtha is general- 
ly processed at less severe conditions 
which effect desulfurization of the 
stock. Higher temperature levels tend 
to promote excessive carbon deposi- 
tion on the catalyst when cracked 
naphthas are treated. A combined feed 
of straight-run and cracked naphthas 


is generally processed at operating 
conditions intermediate to the reform- 
ing or desulfurization operations. 


Advantages of Unit 

Figure 1 is a simplified flow dia- 
gram of the unit and Figure 2 is a 
general view of the complete unit. At 
the extreme left (Figure 2) can be 
seen the elevated horizontal feed surge 
tank. This surge drum is provided so 
that straight-run gasoline and cracked 
naphtha can be run simultaneousl) 
into it from the crude topping and 
thermal cracking units. The Perco unit 
charge pump takes suction on this 
tank. Such a processing scheme per- 
mits charging an essentially oxygen- 
free stock thereby minimizing low tem- 
perature carbonization of heat ex- 
change equipment. To the right and in 
back of the surge drum is the frac- 


TABLE 1 


tionator overhead accumulator, which 
in addition to furnishing reflux to the 
fractionating column also serves as 
charge tank for the stabilizer. Just to 
the right of this accumulator can be 
seen the feed preparation facilities for 
the cat poly unit which handles ole- 
finic gases from the Perco unit and 
the thermal cracker. In the center fore- 
ground is the steam superheater which 
furnishes the diluent for the air used 
in regeneration of the catalyst. Regen- 
eration temperatures are controlled at 
the desired level by varying the air- 
steam ratio. To the right of the super- 
heater is the process heater. Between 
these heaters the two reactor chambers 
can be seen and the stabilizer is shown 
behind them. It will be noted that the 
reactors are high off the 
ground with the charge-catalyst cham- 


mounted 


Perco Catalytic Reforming of Straight-Run Gasoline 


RUN 





OPERATING CONDITIONS 
Charge, B/I 
Cat. Inlet Temp.. °F 
Cat. Chamb. Press., Psig 
Gas Make, Cu. Ft./Bbi 
RECOVERY: 
Gasoline, Volume Percent 
Naphtha, Volume Perces 
Frac. Btsr yume Per 
Gas and i DSSS Wei ight Percent 


a Charge 

w Charge 

cent of Charge 

of charge 


Charge 


Charge 


Prod. 
Gasoline Naphtha 


Prod. 
Gasoline Naphtha 


Frac. 


Prod. 
Btms. Charge Gasoline Naphtha 





PRODUCT INSPECTION 


Gravity API « pent 62.9 
100 8.4 


RVP at 
= ~ M Distillation, F 
a 
10 Pe it is sporated 
30 Percent 
SX) Percent 
70 Percent 


115 


208 


TABLE 2 


64.9 65.0 


Perco Catalytic Desulfurization of Cracked Gasoline 


RUN 


OPERATING CONDITIONS 
Charge D 
Cat Inlet Temperature 
Cat. Chamb. Press 
s Make, Cu 
RECOVERY: 
line, Volume Percer 
of Charge 
We ight Percent of Charge 


Prod. Fract. 


Sharge Gasoline Btms. 


md. 
vasoline 


Prod. 
Naphtha Charge Gasoline Naphtha 





PRODUCT INSPECTION: 
ty API at 60° F 
\ 00° F 
ASTM Distillation, °F. 
iling Point 
ent Evaporated 


nd 
Recovery Volume Percent 


Research Gceane No.'s. 
iar 
ln TEL /Gallon 

mi. TEL Ga 
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64.1 43.0 
10.3 
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bottoms shown in Run 2 are charged 


, regular gasoline. The fraction 


gasoline is blended with 


naphtha 


premiun 


to the thermal cracking unit 
Table 2 data 


inspection tests on charge and product 


} cracked 


gives operating and 


len processing gasoline 


x x x 


Figure 2. General 
View of Perco Cylo- 
version Unit. 


Data are given for three different tem- 
perature levels for operating on this 
Again it is to 


with and with- 


type charge be noted 
that results are shown 
out a naphtha side cut being taken 
from the Perco fractionator. 

The side cut naphtha is used in the 
regular gasoline blend. In no case is 
the yield of product less than 97 per- 


cent based on the charge and, as in 


the previous operation given in Table 


1. the olefins in the off gases are recov- 
ered as poly gasoline. Fractionator 
bottoms, than 
twenty barrels a day are disposed of as 
thermal cracker feed. Though no data 
have been presented for processing a 


representing not more 


wider boiling range cut. i.e.. one which 
would contain the lighter portion of 
the kerosine fraction. such an opera- 
tion is economicaly 
no doubt be utilized during the slow 
market period for this product 


feasible and will 
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Figure 1. Adsorption with Silica Gel 


90%Sorb 


Selective Adsorption of 
Hydrocarbons 


N THE COURSE of work 


studying analytical and separa- 


our 


tional procedures in hydrocar- 
bon research work we selected methods 
based on adsorption as one phase in 
our investigations. 

This contribution describes the ex- 
perimental work carried out. giving 
appropriate references up to 1945. 

4 rapid and noteworthy advance 
has been shown by the many publica- 
tions in recent years on the subject of 
adsorption. It had that 
pure substances could be obtained by 
from 
materials of count 


been noted 


Various adsorption tec hniques 
mixtures and raw 
Adsorption methods used 


in other fields were soon found appli 


less variety 
cable ir specialized hydrocarbon re 


search work; a large array of items 
and references has formed a compre 
hensive literature on this subject, even 
though not too complete in the speci fie 
field of hydrocarbons and petroleum 
compounds. 

In general, the impression has pre 
vailed that the subject of selective ad 
little 
despite increased applications in fields 
other than petroleum. H. Brockman‘ 
points this out in his work on funda- 


sorption has been investigated, 


mentals and on proposed procedures 
for measuring adsorption isotherms of 
this work was car- 
existing 


various substances: 


ried out to compare various 
and proposed procedures 


It was decided to work in the liquid 


or solvent phase after rejecting vari- 
ous preliminary experiments and their 
results in our search for a feasible pro- 
cedure to later commercially separate 
hydrocarbon mixtures. In this investi- 
sought some basis for rela- 
tionships between adsorption agents, 
adsorption energy, selectivity, and the 
effects of temperature, 
techniques. 


gation we 


solvents and 


Laboratory Procedures 

A) Adsorption Techniques. A method 
which proved especially adaptable was 
the contact procedure wherein the hy- 
drocarbon mixture with 
the powdered adsorbent for several 


is contacted 


seconds until equilibrium is attained. 


GREAT INTEREST has been 
recently focused on the sepa- 
ration and purification of aro- 
matic hydrocarbons by ad- 
sorption techniques. Parallel 
with these developments in 
this country, there has been 
considerable activity in this 
field in Germany. The present 
article reports laboratory data 
from Germany on the adsorp- 
tion of a large group of hydro- 
carbons on numerous absorb- 
ents. 

This article originally ap- 
peared in “Erdol u Kohle, II, 
March, 1950. 
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Figure 2. Adsorption with Charcoal 


Agitation was carried out in glass- 
stoppered Erlenmeyer flasks. 

B) Quantity Adsorbed. The concen- 
tration of the solute or adsorbate was 
determined before and after adsorp- 
tion using a refractometer to deter 
mine the amount of substance adsorbed 
by the solid. Graphically the value 
zero indicates pure solvent, and 100 
the pure adsorbate. In order to corre- 
late percent concentration with quan- 
tity adsorbed in cubic centimeters, the 
first value must be multiplied by a 
factor obtained by dividing the quan- 
tity of remaining solvent by 100; this 
is for the purpose of plotting and ob- 
taining adsorption isotherms. 

C) Solvents. Among the many sol- 
vents available it apeared feasible to 
investigate the saturated hydrocarbons, 
such as benzine. The benzine em- 
ployed in this work boiled between 
10°-48° C., and was first treated with 
60 percent fuming sulfuric acid until 
no further change was observed in the 
refractive index. 

dD) Types of {dsorhe nls. 
the common adsorbents 
tested out in preliminary 


Most of 
first 
and 
those showing weak adsorption tend- 
rejected. It was 
that finely divided high porosity silica 
gel adsorbed 8 ce benzene from a 100 


were 
runs, 
shown 


encies were 


ce of solution containing this aromatic 
when using 50 grams of gel as the 
adsorbent. This adsorbent proved to 
be the most efficient of all the adsorb- 
studied. Activated charcoal fol- 
lowed next in efficiency, adsorbing 7.2 
ce of benzene: 


the latter was followed 
by an aluminum oxide adsorbing 1.2 
benzene. A 
only 0.7 ex 
carbon solution. 


bleaching clay ad 
from the hydro- 


ec of 


sor bed 


The other adsorbents studied were 
Kieselguhr, magnesium oxide. zine 
oxide, calcium carbonate, Kryolith. 
Portland cement; the refractive index 
of the benzene solutions remained un 
changed after contacting with the ad- 
sorbents. 


indicating no adsorption 


tendencies 
In order to be able to make 
parisons of the efficient adsorbents and 


com 
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possible conclusions as to certain tech 


niques, etc., it Was necessary to obtain 
adsorption isotherms of several hydro- 
carbons, typical of certain groups, and 
also some of their homologues 

A set of experiments was started 
using benzene, toluene and xylene in 
order to determine the effect of the 
CH, group at constant number of 
double bonds. Using silica the adsorp- 
tion was identical; that is, the same 
quantity adsorbed in all three 
cases, as shown in Figure | 


was 


Using activated charcoal one notes 
a marked toluene and 
xylene over benzene—about 25 per 
cent for the toluene and approximately 
50 percent for the xylene. 

It appears that silica gel does not 
detect the presence of methyl groups 
on the benzene ring: activated carbon 
in this instance, however, affects de- 


See Figure 2 


increase of 


cided differences 

Experiments using aluminum oxide 
and bleaching clay 
tivity similar to silica gel 


showed no selec - 

It was of interest next to investigate 
the effect of double bonds in ring com- 
measurements were made us- 
ing benzene, decalin, tetralin, and 
naphthalene. The results with silica gel 
are shown in Figure 1. It is seen that 
decalin is not selectively adsorbed, the 
tetralin curve being practically coin- 
cident with benzene. Naphthalene not 
being very soluble in benzene, its iso- 
therm was only plotted in the early 
Sufficient data 
indicate 


pounds . 


was obtained, 
however, to that this 
matic gave higher values than benzene 
and tetralin 


stages 


aro- 


The isotherms derived from the ac 
tivated carbon, in differen 
tiate more clearly between these hydro 
carbons. Decalin 
though to a low degree: 


contrast, 


1s adsorbed. even 
with tetralin 
and naphthalene, showing a decided in 
crease in values 

to coordinate the results. 
excluding from them the values for 
the low solubility naphthalene, it was 
desirous next to study the effect of 
side chains still further: we therefore 


In order 


prepared the isotherms for methyley 
clohexane, toluene, and alpha-methy! 
naphthalene. Using silica gel (Figure 
L) methylnaphthalene 
tively slight increase over toluene. vet 
to the extent of about 15 percent, while 
by the use of charcoal the increase is 
close to 50 percent; apparently the 


shows a rela 


adsorption affinity due to the increased 
number of double additive 
to that obtained by molecular size 


bonds is 


Methyleyclohexane is not selectively 
adsorbed by either silica gel or the 
active charcoal. This is clear from the 
fact that here the double 
bond is lacking for any adsorption 
effect. Another reason for non adsorp- 


necessary 
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tion may be that the difference in 
molecular size between the solute and 
solvent is too small to show adsorption 
effects. 

In this connection an analogous re- 
sult was obtained in a series of tests 
with cyclohexane, cyclohexene, and 
benzene. As was to he expected, cyclo- 
hexane is not adsorbed from the sol- 
vent by either silica gel or activated 
charcoal. The ratio of the adsorbed 
quantity of cyclohexene to benzene is 
not according to the relationship of 
1:3 double bonds but 2:3 using the 
gel, and about 1:2 with the carbon. 

The results of these adsorption tests 
also substantiate previous work indi- 
cating that three double bonds in ben- 
zene are equivalent to 114 olefin dou- 
ble bonds. 

In the paraffin series isotherms for 
dodecane, cetane and octadecane were 
next obtained. With the paraffins the 
assumption has been, and observations 
were at hand to prove them, that the 
higher paraffins are not selectively ad- 
sorbed by silica gel. In our case the 
rare instance has occurred where the 
refraction has actually risen and with 
it the concentration of the high molec- 
ular weight hydrocarbon having in- 
creased: in other words, that the lower 
paraffins are adsorbed preferentially 
to the higher paraffins in the solvent 
(Figure 1). The higher boiling-point 
hydrocarbon is acting here apparently 
as a solvent; this is evident from the 
complete reversal of the isotherm on 
the one hand, and on the other hand. 
that the curvature originates not at 
zero value, but at some maximum 
value, and at 100 percent approaches 
the zero line. (The interesting parallel 
to this is the results of tests made on 
solvents discussed below). 


Figure 2 shows the adsorption on 
activated charcoal to be quite high in 
contrast to the values for silica-gel: 
this again further substantiates obser- 
vations that active carbon shows spe- 
cifie action on molecular weight. The 
difference of two carbon atoms be- 
tween and octadecane is too 
small to become apparent in these tests. 
Both are strongly adsorbed to about 
the same degree, and the curve almost 
coincides with that of benzene. In 
contrast to this. a decided decrease is 
seen in the case of dodecane. 


cetane 


A part of our program also com- 
prised comparisons of various iso- 
therms of the higher paraffins with 
the corresponding olefins; cetane and 
cetene were used in these determina- 
tions. As shown in Figure 2 above. 
active carbon is a strong adsorbent for 
long chain molecules; it adsorbs more 
than twice the quantity of cetene than 
does silica gel. Comparing the cetene 
and cetane curves one notes the unex- 


pected result that activated carbon ad- 
sorbs both substances to an equal de- 
gree; in the case of silica gel (Figure 
1) cetene is less adsorbed than cyclo- 
hexene; the cetane is “negatively” ad- 
sorbed. 

One is forced to conclude that the 
reactivity of the double bond seeins to 
disappear with increasing chain length 
using active carbon; that with silica 
gel, however, the unsaturation still as- 
serts itself—though this adsorption 
tendency is hindered or considerably 
weakened by the negative or counter- 
acting tendency of long hydrocarbon 
chains. 

Using cyclohexene in the compari- 
son (low molecular weight olefin) it 
can be concluded that with silica gel 
the adsorption decreases with increas- 
ing molecular weight for the same 
number of double bonds: using active 
charcoal, both effects appear additive, 
resulting in much higher value 

In comparing the isotherms dis- 
cussed so far we also note that com- 
pounds without double bonds are 
hardly ever selectively adsorbed on 
silica-gel, and that in the case of the 
paraffins with increasing chain length, 
an opposite effect takes place, namely, 
an enrichment of the solvent. 

Among the compounds with double 
bonds, cetene shows the least adsorp- 
tion affinity; this can be probably 
traced to the fact that the aparently 
constant value (for the various 
groups) of the adsorption-affinity of 
the double bonds is depressed due to 
the counter-acting influence of the long 
chain. 

Next follows cyclohexene adsorbed 
more strongly due to its smaller mole- 
cule, and finally, benzene and its homo- 
logues—the cyclohexene to benzene 
ratio being 2 to 3. The toluene and 
xylene isotherms fall in line with those 
for benzene; in the case of tetralin 
the difference is negligible. It is always 
evident that with silica-gel the effects 
of the double bonds is neutral or con- 
stant. and that any side chains or 
saturated rings attached thereto are 
much more discernible in regard to 
their counteracting influences. Naph- 
thalene and methylnaphthalene are ad- 
sorbed to a greater degree. due to a 
larger number of double bonds though 
on a limited scale. The connection here 
may be that the increasing effect of 
concentration of double bonds is in 
part preserved due to the counteract- 
ing influence of the larger molecule 

In comparison, the active carbon 
isotherm shows a more pronounced 
differentiation. For instance, while in 
the case of benzene, active carbon 
shows still about the same activity as 
silica-gel, this activity increases to 
nearly double the value in the case 
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Figure 3 (Below). Adsorption of 
Benzene from Various Solvents 
with Silica Gel 


Figure 4 (Right). Adsorption ot 
Benzene from Various Solvents 
on Activated Charcoal. 
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of methylnaphthalene with the gel. 
We know that cyclohexane and methy]- 
cyclohexane are not measurably ad- 
sorbed; as already mentioned, this 
could be related back to the fact that 
the molecular weights lie in the range 
of that of the petroleum solvent em- 
ployed; a so-called adsorption pres- 
sure or driving force is lacking. 

This becomes apparent in the case 
of decalin. Comparing this saturated 
ring compound with the paraffin, n-do- 
decane, it is apparent that it coincides 
with a two-fold adsorption increase 
based on the content of two carbon 
atoms; molecular structure plays an 
important role. It is further seen that 
with an increase in the nuinber of car- 
bon atoms the effect of olefin double 
bonds is of less importance than molec- 
ular weight; for example, cetane and 
cetene are equally strongly adsorbed. 

In the case of toluene and xylene. 
increase in adsorption is again evident 
with increase in molecular weight: 
tetralin can be included, tetralin pos- 
sessing four reactive carbon atoms. In- 
creasing double bonds result in further 
adsorption increases, as expected in 
the case of methylnaphthalene. 

Using these results in evaluating sep- 
aration procedures such as those given 
in the literature.” and substantiated in 
later investigations, it can be said that: 

1) Silica gel shows a pronounced 
efficiency for separating saturated 
from unsaturated hydrocarbons; sat- 
urates are not “negatively” adsorbed 
with increase in their chain length. 

2) For cases, however, where it is 
desirable to separate substances based 
on length of side-chains and saturated 
groups, or on molecular weight, we 
find that activated charcoal is the 
proper adsorbent. This adsorbent is 
well adapted for use in separating low 
from high molecular weight paraffins. 
It has not been found especially adapt- 
able, as yet, to separate higher olefins 
from higher paraffins—since both are 
about equally strongly adsorbed. 

3) Silica gel and active carbon ap- 
pear to be most active adsorbents, each 
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having certain characteristics for vari- 
ous hydrocarbons. 

The measure of the substance ad- 
sorbed from liquid phase (or solvent) 
by a particular adsorbent can be as- 
certained from a differential rate or 
percentage value; this value is a re- 
sultant of the adsorption-affinity of 
the solute, adsorbate) and the unique 
adsorption effects shown by the solvent 
itself. It is designated as an adsorp- 
tion gradient. 

The differential gradient is the basis 
of selective adsorption, and the de- 
termination of the rise or increase of 
this value was an important part of 
our investigations. Adsorption-affinity 
can be expressed as a definite value; 
a high gradient or slope can only be 
attained by selecting a solvent pos- 
sessing the lowest possible adsorption 

Traube’s rule states that adsorption 
tendency increases with molecular 
weight. Our first hypothesis was as fol- 
lows, namely, adsorption tendency of 
the hydrocarbon solvent itself de- 
creases with decrease in number of 
its carbon atoms. Therefore, the ad 
sorption gradient, (incline or slope) 
increases in relation to the adsorbed 
substance. We, therefore, employed as 
a solvent, a low-boiling “petroleum 
ether” fraction, B.P. 30°-60° C. for the 
first series of tests. 

It was also desirable to determine 
the effect of the molecular weight of 
the solvent. Experiments were carried 
out using pentane, cyclohexane, “nor- 
mal benzine,” heptane. iso-octane and 
cetane; the boiling-points were there- 
fore in the range of 30°-275° C. Ben- 
zene was again used as the adsorbate. 
with silica-gel and activated charcoal 
as the adsorbents. The results are 
shown in Figures 3 and 4. 

Figure 3 shows that with silica-gel 
the adsorption did not, as expected. 
decrease, but actually increased with 
an increase in the number of carbon 
atoms in the solvent. In addition the 
values as seen in the diagram are quite 
definite; for instance, the adsorption 
from cetane is 1.5 times greate: than 
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from pentane. In the case of the n- 
paraffins, therefore, there appears to 
be a definite constant relationship be- 
tween the number of carbon atoms and 
the quantity adsorbed; the experi- 
ments indicate also the position of pen- 
tane in relation to heptane and cetane, 
“normal benzine” laying just above 
the pentane curve. The odd position 
of cyclohexane below that of pentane 
could be explained, perhaps, by its 
greater “internal strain,” due to ring 
structure, as revealed by its higher 
adsorption tendencies. 

The results show that iso-octane lies 
slightly below the n-heptane curve, 
analogous to the above. A degree of 
similarity is seen here in comparing 
the boiling-points of 98° C. for hep- 
tane, and 99° C. for iso-octane—prac- 
tically identical. 

In a second series of measurements, 
using activated charcoal and benzene, 
practically the reverse results are ob- 
tained. Figure 4 shows the adsorption 
from n-paraffins to decrease with in- 
crease in carbon atoms of the solvent: 
there is a pronounced effect or differ- 
ence, so that in the case of cetane only 
a little more than half is adsorbed 
than in the case of pentane. The “nor- 
mal benzine” curve is again adjacent 
to the heptane curve. Cyclohexane 
again is in an odd position in this in- 
stance, above the pentane curve. The 
hypothesis of greater “internal strain” 
for cyclohexane cannot be applied here 
for in that case this solvent would 
have to show a greater adsorption- 
affinity than it does, which is not the 
case. An explanation could possibly be 
sought in the fact that activated car- 
bon shows a unique tendency for ad- 
sorbing chain-type hydrocarbons. This 
view could be substantiated by earlier 
tests where it was shown about twice 
as much dodecane than decalin is ad- 
sorbed by active charcoal. 

Iso-octane assumes a_ miscellaneous 
position since it shows the least tend- 
ency to be adsorbed by active carbon: 
this proves it to be the best type of 
solvent for adsorptions of this type. 
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Our work with active carbon 
ports the view that the affinity for ad 


increases with 


sup 


sorption of the solvent 
increase in the number of carbon atoms 
of the solvent. We lack an explanation 
for the results obtained with silica gel 
First, we sought an explanation based 
structure of the vel as 
for the larger 


on the pore 


being too small. or dense 
hydrocarbon molecules; the literature 
reports such instances. Comparative ex 
periments made with large pore-sizt 
silica gel showed that such is not the 


More found 


number of experiments 


from a 
large that 
Traube’s rule is not valid for adsorp 


case often, we 


tion phenomena using paraffin hvdro 
carbons ind well 


it might be applied in the case of ac 


silica el however 


tive charcoal 

Re pe ited adsorption experiments 
with the gel showed that the adsorp 
but definitely 


| 
molecular 


does not 


with 


tion increase 


decreases increase in 
weight 

Heat of wetting of a 
closely related to its adsorption-affin- 
itv. The work of Stenzel corroborates 
our findings: this found 
that the heat of n-decane 
B.P 175° ¢ with 
tical with that of n-hexane. 
In further 
known that the n-paraffins are 
upparently devoid of surface activity 
sought for the 


silica gel; we 


substance is 


investigator 
wetting ot 
silica gel Is iden 
B.P. 69° ¢ 

substantiation it is. of 


cours¢ 


were 


Explanations 
ure x pected behavior of 


believe the following aids in inter 


some of results: it is well 


pretin 
known that silica 
phillic 


our 
vel is strongly hydro 
idsorb 
ent; adsorbed substances can be elu 
triated with ind the alcohols 
W ater-solubility of the n-paraflin being 


practically nil, one « determine 


ind is a polar type of 


water 
innot 


individual 
solubility 


behavior of 
The ile ohol 


this « 


ditlerences in 
homologues 
onnection shows a 
sith increase in the 
number of « itoms of the 
altar It ilso be definitely 
that the of the 
OH eroups decreases 
rte With 


t 


mentioned n 
distinct decrease 

irbon par 
stated 
paraffins for 
with increase in 
respect to the 
po ca gel, the de 
creasil iffinity of the n-p 


me 
lar 
\ iraflins can 
be hardly explained n this 
on the ther 
of the Tt 
aflir wo 


Sumes active 


manner 


direct wot 


pre 
tu d ntio f the 


for particular 
In contra-d 

hydrophillic 

vated 


would contorm 


charcoal 
other words, the 
with 


Effect of Temperature 
Since adsorption phenomena are af- 
fected by temperature, it was of in- 
terest to determine some of the varia- 
\ series of de- 
out, 
similar techniques as in previous ex- 


bles in this connection 


terminations were carried using 
periments. Benzene solutions in petro- 


leum ether were used in conjunction 
with small pore-sized silica gel, acti- 
vated and 


bleaching clay 


carbon, aluminum oxide, 


The ranges of temperature studied 
were 20° ( 78° C. (al- 


Since ben- 


and minus 


bath) 


zene crystallizes out of solution at low 


cohol ( arbon dioxide 
used in low 
forced to 
concentration 


temperatures when con- 


centrations, we were use 
ranges of 
1 order reliable results 

In these noted at 


once that adsorption increases linearly 


rather narrow 
to obtain 


experiments we 


as temperature decreases. The effect is 
completely reversible; in other words, 
if the system is again warmed to the 
the original equi- 
index of refraction 
is again obtained. However, adsorbents 
do not all alike in 
increased adsorption in the cold. 

Dividing the 
idsorption value by that found at ordi- 


initial temperature 
librium, and same 


hehave regard to 


low temperature 


nary constant is ob- 
tained characteristic for each adsorb- 
ent; it is reproducible over a variety 


The factor de 


lower concen 


temperatures, a 


of concentration ranges 
somewhat with 
this is related to the fact that 
had reached 


1.55 was ob- 


creases 
trations; 
the final 


a minimum 


concentration 
A factor of 
1.8 for activated 
}.0 for aluminum oxide 
ind bleaching clay. In the 
from 20° { to Th f 


tion increases to that extent. and again 


tained for silica gel, 
charcoal, and 
range of 
minus adsorp 


decreases upon warming the system. 

These factors are in reverse relation- 
ship to the adsorption energy of the 
adsorbent. It 
cluded that at low te mperatures various 


highest 


particular can be con 


idsorbents approach some 
value o1 
\ method therefore 


adsorption energy of a 


maximum 
is available to 
determine the 
particular adsorbent including type 
ind approximate distribution of active 
centers 

With this procedure the 
niluence of the 


solvent 


eflects or 
to that of 
temperature 


adsorbent 
idsorbate and 
ire substantially clarified 
A later paper will report our find 
ngs concerning relationships existing 
' idsorption columns emploved for 
mixtures 


eparating a variety of 


Summary 
Attempts have been made in the field 
obtain 


elective idsorption to 


fundamental 
separation ot 


further information of 
nature useful for the 
various hydrocarbons. 
Index of refraction 
before and after adsorption served as 
a useful method to determine changes 
adsorbate in the 


measurements 


in concentration of 
solvents employed. 

In the study of the several variables. 
the adsorbents used were silica gel and 
activated charcoal, which proved most 
suitable among the several studied 

The solvent used was a low-boiling 
light naphtha fraction freed of olefins 
and aromatics by pretreatment with 
oleum. 

The investigation comprised the d 
termination of adsorption isotherms 
for a 
used in later adsorption work in 


series of hydrocarbons. to he 
columns. 

It was seen that the specific action 
and charcoal is 
minute 


of silica gel active 


due to differences in their 


physical structure—properties which 
are valuable for special applications 

Predictions of the results possible in 
adsorption separations could he sub 
stantiated for the hydrocarbon mix 
tures studied 

Adsorptions from several saturated 
hydrocarbon that 
Traube’s rule is only partially valid 


solvents indicates 


adsor p- 
the use 


A pronounced increase in 
tion-efficiency is obtained by 


of low temperatures. 


BIBLIOGRAPHY 
I t T 


End of Part 1. Part I will 


in an early issue 


follou 





Trend in 


Motor Fuel Volatility 


Is Still Upward 


EasT Coast 


YEARS 1937-194) AMD 1947. 195) 


CEmTRAL GULF COAST 





seed 


PA 





eg 





MOTOR OCTANE wUMBER 











L 























I 





1937 194) 


However, the postwar increase has 


been at a slower rate than prewar 
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ee HE 
T of motor combusti- 
bility. volatility. purity. 
Combustibility, in terms of heat units. 
and purity be rather cavalierly 
dismissed in considering major trends 
in quality. Combustibility, in terms of 
volatility do ex- 


most important properties 
fuels are 
and 


can 


octane number, and 
hibit pronounced trends, however. 

For many years octane number has 
been the chief 


motor 


commercial character- 
fuel. Progress in the 
refining and automotive industries has 
resulted in a the 
octane number of gasoline (see Figure 
1) and the 
ments of automobile engines. 
The increase in the 
number of fuels has 
achieved by industry 


istic of 


steady increase in 


octane number require- 
octane 

been 
by 


steady 
motor 
the refining 
drastic revisions of processing. These 
process revisions have had to be kept 
in tune with the ever shifting quantity 
and quality of the basic raw materials 
as well as with changing demands for 
the other 
petroleum. In this complex situation 
the volatility of motor fuel (within 
vague limits) has been a major degree 


major liquid products of 


of freedom. 

The purpose of the present review 1s 
to show the trends in motor fuel vola- 
tility by areas (East Coast, Gulf Coast. 
Central, Altitude. West Coast). by sea- 
sons (summer and winter), by grades 
(regular and premium), by eras (pre- 
war, transitional and postwar), by in- 
by and by per- 


gredients, processes 
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features. Only a small 
fraction of the details can be included 
the data are pre- 
sented graphically as examples or sum- 
When examples are given it 


formance 
and hence most of 


maries. 
should be remembered that similar but 
varying relationships prevail in cor- 
responding permutations of the ex- 
amples. 

The authors are proposing a new 
way of analyzing motor fuel volatility 
trends, i.e., using as ordinates the sums 
of the 10 and 30 and of the 70 and 90 
percent evaporated distillation tem- 
peratures. In addition to affording a 
convenient method of 
changes in volatility in terms of light 
and heavy fractions this method has 
already proved extremely useful for 
defining the volatility. the 
effects of various ingredients. changes 


appraising 


average 


in crude oil type, refinery processes 
and yields, and the results of volatility 
changes in terms of those engine per- 
formance features dependent on vola- 
tility. 


Bureau’s Motor Gasoline Surveys 

This review is based on the National 
Motor Gasoline Surveys of the United 
States Bureau of Mines, summer 1937 
through summer 1951. The method of 
averaging used in these surveys is to 
consolidate the gasoline samples within 
districts “items” according to 
brand names. District are 
arithmetic averages of the “items” and 
national averages are arithmetic aver- 


into 
averages 
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Motor 


ee! ~ 1047 ee) ~ 1807 


Octane Numbers of Summer Gasolines 


ages of the districts. The arithmetic 
method of averaging subjects the sur- 
data to the criticism that small 
volume “items” and “districts” 
given as much weight as large ones. 
In addition, there is the criticism that 
the coverage of the survey is 
plete. Nevertheless, although the aver- 
age values of the USBM surveys may 
not be for the average gasolines, it is 
believed that the trends in the average 
values are of real significance. Thus, 
although the 50 distillation 
temperatures of 1937 and 1951 regular 
gasolines may not have been 249° and 
232° F., it is quite likely the 50 percent 
temperature of the average 
has decreased 17 F. 
and 195] 

In the use of the USBM survey data 
the “districts” for 
the purposes of this discussion. Con- 


vey 
are 


incom- 


percent 


gasoline 


between 1937 


are too numerous 
sequently the districts have been com- 
bined into five shown in 


Table 1. 


In striking averages for these areas 


areas 


as 


the “district” data have been weighted 
for the number of “items” in each 
“district.”* Thus, the error introduced 
by arithmetic weighting of “districts” 
equally is eliminated and the errors in 
considering national averages are com- 
pletely eliminated by considering the 
areas separately. 

In regard to the completeness of 
coverage of the USBM this 
probably varies from district to dis- 
trict. In the Central Area very 


surveys 
good 
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Figure 2. Trends in Reid Vapor Pressure of 


agreement has been found between pri- 
vate survey data and the USBM survey 
data. Table | compares the percentage 
of motor fuel sales by areas with the 
included in the 


percentage of “items” 


war 


Gulf Coast Gasolines 


USBM surveys for the years 1937, 
1941, 1947, and 1951. In the 1951 
summer survey there were 556 “items” 
based on 3427 gasoline samples. The 
total number of gasoline samples for 


TABLE 1 


Comparison of Distribution of U. 


5S. Bureau of Mines “items” with 


Motor Fuel Consumption in Various Areus' 
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Items “Items” | 


Use 


TABLE 2 
Comparison of Volatility of 1937 Winter and 1951 Summer Gulf Coast Gasolines 
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Figure 3. Trends in 10, 30, 50, 70 and 90 Percent Evaporated Tempera 
tures of Gulf Coast Gasolines. 


the summer 1937 through 
summer 1951, was 63,884. 

The USBM surveys have the virtue 
of being a continuous record of motor 
fuel quality based on a reasonably con- 
sistent method of sampling. 


surveys, 


Reid Vapor Pressure 

The Reid vapor pressure of motor 
fuels have shown some interesting 
tendencies toward changes as is ex- 
emplified in Figure 2, which shows 
vapor pressures from 1937 to 1951 
for summer and winter regular and 
premium gasolines in the Gulf Coast 
Area. Perhaps the most striking fea- 
ture of this chart is the pronounced 
difference in practice prewar and post- 
war in the vapor pressures of premium 
and regular gasolines. Prewar premium 
gasolines had markedly lower vapor 
pressures than regular gasolines. Post- 
war there is a decided tendency for 
the vapor pressure of premium gaso- 
lines to equal or even slightly exceed 
that of regular gasoline. Another not- 
able feature of Figure 2 is the tendency 
for vapor pressures to increase. The 
effect of the war years is shown in the 
lower diagrams as a matter of interest. 

In comparison with the vapor pres- 
sures of Gulf Coast gasoline Table A 
indicates the differences for the other 
areas. 

The differences in vapor pressures be- 
tween premium and regular gasolines 
noted for the Gulf Coast are common 
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all areas. 


Distillation Temperatures 


The individual distillation tempera- 
tures are important in many aspects of 
motor fuel volatility. Figure 3 shows 
the trends in the 10, 30, 50, 70 and 90 
percent distillation temperatures of 
summer and winter regular and 
premium gasolines in the Gulf Coast 
Area. Except for the 70 and 90 percent 
distillation temperatures of postwar 
premium gasolines, the trends for all 
five distillation temperatures are 
sharply downward. The full import of 
these volatility trends is forcibly ex- 
emplified by the fact that the summer 
gasolines of 1951 were more volatile 
than the winter gasolines of 1937-1938 
This is demonstrated in Table 2 

In general, Figure 3 is a preview of 
the subsequent relationships in that it 
clearly demonstrates the continuing but 
slackening increase in average vola- 
tility and the reversal of these trends 


for premium gasolines in terms of tail 
end volatility. 


The New Method of Analyzing 
Motor Fuel Volatility 

As was stated earlier, 

and useful relationships can be estab- 

lished on graphs using these ordinates 


interesting 


TABLE A 


Summer Winter 





Considerably higher 
Considerably higher 
Higher (regular decreasing 
Lower (regular decreasing 


East Coast Higher 

ntral Higher 
Altitude Lower 
West Coast .- Lower 


July, 1952 


Figure 4 (left). Rela- 
tionship of Sum of 
10, 30, 70, and 90 
Percent and 50 Per- 
cent Evaporated 
Temperatures 


Figure 5 (below) 

Variability of Gaso- 

line Volatility Sum 
mer Gasolines 
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mid point) is omitted from the 10 + 30 
vs. 70 + 90 graphs. However, Figure 
4 demonstrates a fairly consistent re- 
lationship between the sums of the 10, 
30, 70 and 90 percent temperatures 
and the 50 percent temperatures. It is 
therefore concluded that either the sum 
of the four selected temperatures or 
the 50 percent temperature is a reason- 
able approximation of the average 
volatility of “normal” motor fuel. On 
diagrams with sums of 10 + 30 and 
70 + 90 distillation temperatures as 
increasing ordinates, lines representing 
equai average volatility extend diagon- 
ally from left to right. 

Considering the three variables, light 
fractions, heavy fractions, and average 
volatility, and ignoring when one is 
unchanged there are six sectors into 
which motor fuel volatility changes can 
fall. See Table B. 


TABLE 8B 


SECTOR 


Light Fractions | More More More 
Heavy Frac- | 

tions Less More More More Less 
A verage 

Volatility More More Less | Leas | Less 
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(10 + 30 vs. 70 90) for many 
aspects of motor fuel volatility. It is 
illustrative of the wide usefulness of 
this system that it originated in our 
company studies of the relationships 
between over-all volatility and vapor 
lock. It has been a simple matter to 
extend its use to other performance 
features and to the effects of refinery 
processes and operations on gasoline 
volatility. 

An important distillation point (the 
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The Extremes In Gasoline 
Volatility 

Because it is always an immediate 
problem, the variability in the vola- 
tility of motor fuels at any one time 
is more of a problem than are the long 
term trends. That this is so is exempli- 
fied by Figures 5, 6, and 7. 

Figure 5 presents frequency dia- 
grams for the sum of the 10 + 30 
distillation temperatures of summer 
regular and premium gasolines for the 
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Figure 6. Variability and Trends of Volatility 
in East Coast Winter Regular Gasolines 
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Figure 7. Variability and Trends of Volatility 
in East Coast Winter Regular and Premium 
Gasolines 


194] 1951. The 
juency subdivided 
by areas. The spread in the front end 
volatility 0 wht 


the distribution patter 


1947, and 


bars are 


1937 
rer tre 
is verv large and 
ilthough shift 
ing to lower temperature levels is rela 
Similar diagrams for 
distillation 
a change 
} 


tively unchanged 
the sum of the 70 On 
temperatures would manifest 
ing distribution pattern with a lessen 


ing im the spread and a verv great 


lessening of the trend toward lower 
temperature levels 

volatility. of the 
Fast 


Vears 


In Figure 6 the 
regular 
Coast area are shown for the 
1937, 1941, 1947, and 1951 


winter gasolines in the 


The points 
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are “items” from the USBM surveys 
and the frameworks are rough approxi- 
mations enclosing 80 percent (in each 
direction) of the items for each year. 
Figure 7 shows the effect on the frame- 
works of Figure 6 of including the 
winter premium gasolines. 

These three diagrams illustrate only 
a part of the picture. First, as will be 
seen later. there is a considerable dif- 
ference in volatility levels among the 
different Second. the effect of 
transitional gasoline volatility in 
Spring and Fall greatly increases the 


variability during these seasons, i.e.. 
half the Third. the average life 
of a passenger car embraces more than 
two of the vears shown in Figures 6 
and 7. It is obvious that the variability 
in volatility of motor fuels that a pas- 


during its 


vear 


senger car may encounter 
useful life far 
brought out by 
important to note that the least volatile 
vasolines are becoming more volatile 

This extreme variability in the vola- 
tility of is the resultant of 
factors involved in a very com- 
The 


materials, 


exceeds the variations 


trends. However. it is 


gasolines 
many 
plex 
important 
product demands and processing facili 


petroleum jndustry. most 


factors are raw 
ties and these vary widely among the 
many units of the oil industry who con- 
tribute to the motor fuel supply. It is 
a major problem to automotive eng 
neers to whom it is no consolation to 
observe that diagrams similar to Fig- 
ures 5, 6, and 7 can be developed for 


every characteristic of motor fuel, in- 


cluding octane number. It should. how- 


ever, be some consolation to note (from 


Figure 7) that the variability in gaso- 
line volatility is considerably less in 
1951 than in earlier years. 

Trends in Average Volatility 

Figure 8 (using the 10 + 30 vs. 
70 + 90 ordinates) shows the over- 
all changes in volatility of motor fuel 
by areas from 1937 to 1951 for sum- 
mer and winter regular and premium 
gasolines. Over the 14-year period 
there has been a substantial increase in 
average volatility of regular gasolines 
and a lesser increase for premium 
gasolines, West Coast excepted. The 
disparities among the several areas 
and between the two grades are par- 
ticularly noticeable. When the scatter- 
ing of ‘points shown in Figure 6 is 
imagined for each of the points in 
Figure & it is literally true that motor 
fuel volatility has been “all over the 
map.” 

The average increases in volatility 
between winter and summer gasolines 
(both regular and premium) and be 
tween premium and regular gasolines 
(both summer and winter) are shown 
in Figure 9. The legend in dashed lines 
indicates the increases; in 
solid, the postwar increases. 


prewar 


Both the seasonal and grade { hanges 
in volatility are different postwar than 
prewar. The seasonal change in volatil- 
ity is in the direction of relatively 
more undercutting and less light frac- 
tions. The grade change in volatility 
is in the opposite directions and there 
is a decided tendency of the postwar 
premium gasolines east of the Altitude 
Area to have almost the same volatility 
as the regular gasolines 


Figure 8. Trends in Motor Fuel Volatility (1937-1951) (Broken-line circle, 1937; solid-line circle, 
1951. E, East Coast; G, Gulf Coast; W, West Coast; C, Central; A, Altitude. Asterisk, Reference 
Point). 


REGULAR GRADE 

















Sum OF 70 % AND 90 & EVaP. TEMP. 








1 





Said eR 


PREmiUm GRADE 





ono 











PREMIUM GRADE 











Sum OF 10 & AMD 30 & EVAPORATED TEMPERATURE 


Vol. 31, No. 7 


Petroleum Refiner 





The manner in which the changes in 
volatility of motor fuel has taken place 
in the three periods, prewar (1937- 
1941), transitional (1941-1947), and 
postwar (1947-1951) is shown in 
Table 3 for regular premium 
gasoline. The prewar the 
refining industry on processes in which 
number 
companied increasing proportions 
of light fractions and decreasing por- 
tions of 


and 
reliance of 
octane 


increases in were ac- 


heavy fractions is shown by 
the preponderance and magnitude of 
both the sums. The 


undercutting of 


the decreases in 
extreme prewar pre- 
noticeable. In 


the transitional period much the same 


mium gasoline is qnite 
regular gas- 
but 
increasing 


trends observed for 


regard to undercutting 
slackening ir 
The chief change 


gasolines in 


olines in 
there was a 
front end volatility. 
in volatility of 


the transitional period was a drastic 


premium 
undercutting to end 
point elevation. Postwar the volatility 
been somewhat less than 
Front end 


reversal from 
changes have 
in the 
volatility is still increasing, ¢ 


other two periods 
is also are 
undercutting for regular gasoline. The 
West Coast Area, particularly postwar 
and the Altitude Area stand out in 
Table 3 as exceptions. For example, 
postwar regular West 
Coast Area have manifested end point 
elevation and prewar regular gasolines 
of the Altitude Area exhibited small 
volatility changes. 

In terms of the sectors previously 
described the volatility dur- 
ing the entire period have been con 
sistently in Sector | with a few excep- 


gasolines of the 


changes 


tions. Prewar the changes were large 
During the transition period there was 
a tendency for the changes in volatility 
grade to become 

» 


and to veer toward Sector 2. 


of regular gasoline 


smaller 
There 
the volatility 
premium 
Sector 


are of 


is a pronounced movement of 
transitional 
from Sector | to 
volatility trends 
Trends 
to veer 


trends of 
gasolines 
Postwar the 
still 
egular 


lesser magnitude. 


forr gasolines continue 
toward and into Sector 2, trends 


back 


while 
for premium gasolines veer 
toward Sector 1. The pronounced 

volatility trends (Sector 1 
prewar and Sector 4 postwar) in the 
West Coast Area probably 
increasing shortages of light ends and 
application of catalytic 
cracking The anomalies 
manifested by the Altitude Area are 
probably illustrative of its shifting 
sources of supply resulting from its 
with 


versal of 
indicate 


the rapid 
operations 


position between the two areas 


the widest extremes in volatility. 

Table 3, in 
tionships established subsequently, is 
history of the 


gasoline 


conjunction with rela- 


a sort of abbreviated 
materials and 


refining industry 


raw 
of the 


processes 


July, 1952 


A Gulf Pul 


WINTER OVER SummeR 
tesserae =; 








PREmive OVER REGULAR 


estas 
ah Fite topes 


a 


bent 


2 2S=Peani 


t= 


<3: 


Bits PREWAR LWiNtER (937-1936 THROUGH 
seseeseese |.) MLD Ie 


re 5 


“2 


‘ 


nol. 
oe 


Baas i ‘eden 1 
ses. = Gat ant 


a eestor 


wy 
i= 


t 


DECREASE W Sum OF Fo BAGO BS EVAPORATEO TEmPERAT URES, FF 


; SS Feces cesas seas: 


<« 




















OECREASE ™ Sum OF 10 & 430 & EVAPORATED TémPeRaTuRe, ’ 

Figure 9. Volatility Increases for Grades and Seasons 

numbers for the West Coast 
comparison with the 
areas with the Altitude Area 
exhibiting characteristics of both 
Among the three eastern areas, the 
volatility levels are highest and the 
numbers are lowest in the 
Central Area. These relationships are 
generally understood. 

Table 3, the changes in octane 


octane 
Area in 
eastern 


Trends In Volatility And 


Octane Number three 


The very complex relationships be- 
tween volatility and number 
are exemplified by the anomalies which 
prevail for practically every correla- 
tion attempted. 


octane 


octane 


differ- 


and In 


there are widely 


both 


In general, 


ing levels for volatility 


TABLE 3 
Increases (Decreases) in Octane Number and Sums of Distillation 
Temperatures (10 30 and 70 90) for Prewar, Transitional, and Postwar Periods 
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Figure 10. Effect of Particular Motor Fuel In 
gredients on Motor Fuel Volatility 


grades, periods, 


number by seasons 


and areas are shown in comparison 
with the corresponding volatility 
changes. In making these comparisons 
not much added that is not 


less self-evident from a con 


can be 
more ofr 
sideration of Figure 1 and of the dis 
cussion of average volatility. However, 
it is notable that the end point eleva 
tion in transitional premium gasolines 


West Coast 


premium gasolines was accompanied 


generally and in postwar 


by decreases in octane number 
Volatility Effects of Ingredients 
Figure 10 shows quantitatively the 
eflects on the 1951 
several propor 
catalytic 


volatility of 

adding 
ze d 
cracked gasoline fractions, natural gas 
oline and butanes. The effect of add 
alkylate 


termined but the effect was ne eligible 


sum 
mer gasoline of 
heavy 


tions of butani 


ing butanized was also de 
for additions up to 25 percent 


These added 


important, were 


althoug! 
selected to be illus 
trative from a volatility viewpoint of 
light intermediate 
fractions. The relationships 
established should be considered 
strictly from the 
tility rather than in terms of the spe 
cific ingredients selected for the study 
effects of 


gasoline 


ingredients 


extremes of and 


he av\ 


viewpoint of vola- 


For example, the volatility 


additions of Vapor recovery 
should be about the same as for natural 
gasoline 

The volatility of 
which the 


also of 


fuel to 
ingredients are added is 
For example, 
butanized alkylate had very 
minor effects added to 1951 
summer regular gasoline it would have 
devolatilized 1941 
gasoline and volatilized 1937 summer 
regular gasoline. 


the motor 
importance 
whereas 


when 


winter premium 


120 


From Figure 10 it can be surmised 
that the butanizing effect accounts for 
much of the difference in volatility be- 
tween summer and winter gasolines. 
The effect of greater winter additions 
of butane free natural gasoline (and 
vapor recovery gasoline) also ac- 
counts for part of the difference be- 
tween winter and summer gasolines. 
The addition of heavy catalytic cracked 
naphthas, a means of simulating end 
point elevation, decreases the average 
volatility and is probably the chief 
factor contributing to the reversal in 
trends in the tail end volatility of 
premium gasolines. 


Effect of Refinery Processes and 
Yields on Motor Fuel Volatility 
This is an extremely complex ques- 

tion. Consider, for example, the trend 

in recent years toward rapidly in- 
creased distillate yields and almost as 
rapidly decreased fuel oil yields. What 
effect has this had on gasoline vola- 
tility? If no other change had taken 
place there might be some way of esti- 
mating the overall result of this one 
change. However, while this drastic 
change has been taking place there 
have been drastic changes in refining 
processes, i.e. vapor recovery, poly- 
forming, catalytic polymerization, cata- 
cracking, alkylation, and more 
catalytic reforming, solvent 
extraction and vacuum distillation. 
Over and above these there are extrane- 


lytic 
recently 


ous factors such as variations in the 
quality of the crude oil supply, TEL 
shortages. and the propor- 
tions of motor fuel derived from the 
natural gas liquids 

In a situation so complex it is next 


growing 
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Figure 11. Effect of Refining Processes on Motor 
Fuel Volatility 


to impossible to be quantitative. How- 
ever, Table 4 presents some data show- 
ing the volatility changes brought 
about by a number of refining proc- 
esses in specific instances. 

The directional effects on motor 
fuel volatility of these processes as 
deduced from the data of Table 4 and 
Figure 10 are indicated in Figure 11. 

Only end point elevation and cata- 
lytic polymerization operations reduce 
average volatility. Catalytic cracking 
results in a comparatively small in- 
crease in average volatility represented 
by increases in both light and heavy 
fractions. Alkylation as mentioned 
earlier has very little effect. All the 
other refining operations result in 
rapidly increasing average volatility. 


Results of Volatility Changes on 
Gasoline Performance 
Figure 12 shows the relation of 


TABLE 4 
Effect of Some Refining Processes on Motor Fuel Volatility 
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CHARGE PRODUCT 
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engine performance features to vola- 
tility in terms of the sums of the 
10 + 30 and 70 + 90 percent evapo- 
rated distillation temperatures. While 
these two sums go a long way toward 
defining the entire distillation curve. 
the relationships shown have some of 
the usual limitations attending the use 
of the same simple expression of vola- 
tility to predict a variety of character- 
istics which are, in fact, predominantly 
controlled by the volatility of different 
fractions of the gasoline. Also, the 
relationships, as illustrated, apply to 
an “average car” and to specific en- 
vironments; for example, easy starting 
to winter operation, vapor lock to 
summer operation, acceleration after 
warm-up to cool weather. and carbu- 
retor icing to an ambient air tempera- 
ture of about 40° F. Despite these 
limitations on the quantitative inter- 
pretation of the illustrations of Figure 
12, they are indicative. in most cars 
and most environments, of the quali- 
tative effects of volatility changes on 
the major performance features de- 
pendent upon volatility. 

Figure 13 summarizes these effects, 
the arrows pointing in the directions 
of improved performance. Compari- 
son of this figure with Figure 8, clearly 
demonstrates that the increase in vola- 
tility over the period from 1937 to 
1951 has resulted in improved per- 
formance except with respect to vapor 
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Figure 13 (below). 
Summary of the Ef- 
fect of Volatility 
Changes on Perform- 
ance Features. 
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lock and carburetor icing. Taking as 
an example average Gulf Coast regular 
winter gasolines and referring to 
Figure 12 for an approximate estimate 
of the magnitude of these improve- 
ments, 1937 performance during 
warm-up was poor (relative accelera- 
tion about 0.1) while by 1951 it had 
become good (relative acceleration 
about 0.8). Similar, though not as 
large, improvements are indicated for 
relative acceleration after warm-up 
which increased from about 0.9 to 0.98, 
in easy starting temperature which de- 
creased about 6° F., and in 95 percent 
evaporated temperature which de- 
creased about 12° F. In contrast to 
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these improvements, the relative 
humidity for carburetor icing decreased 
about 9 percent over the same period. 
Also, in the case of average Gulf Coast 
regular summer gasolines the indi- 
cated decrease in atmospheric tempera- 
ture for incipient vapor lock is 15° F. 
It is interesting to note that these vola- 
tility changes have resulted in the 
present summer gasolines being more 
volatile than 1937 winter gasolines so 
that the vapor locking temperature of 
an average Gulf Coast regular winter 
gasoline for 1937 is estimated to be 
about 4° F. higher than that for an 
average Gulf Coast regular summer 
gasoline for 1951. 

The increases in carburetor icing 
and vapor locking tendencies unavoid- 
ably accompany the improvements in 
the other characteristics. The conflict 
between carburetor icing and accelera- 
tion cannot be reconciled by volatility 
changes because those required for an 
appreciable improvement in carbure- 
tor icing would result in unacceptable 
acceleration performance, particularly 
during warm-up. The conflict between 
vapor lock and easy starting during 
the seasonal transitions covering nearly 
half of the year, although nearly as 
difficult to reconcile, is handled by 
reasonably successful compromises re- 
quiring careful adjustments of vola- 
tility. 

The trends toward increased gasoline 
volatility should be satisfactory on the 
whole to both the petroleum and auto- 
motive industries permitting greater 
flexibility in refinery operations and 
resulting in improved performance in 
the most important respects. 
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HE first of the “packaged” 

air-lift TCC units, designed to 

provide catalytic gasoline on 
an economical basis in the small re- 
finery, completed its initial six months 
of operation in March. This 6000- 
barrel-per-day unit was installed by 
New Mexico Asphalt and Refining 
Company at its Artesia, N. M.. plant 
during their recent modernization 
project. 

The oil processing facilities at the 
Numex Refinery after completion of 
the expansion program consisted of 
crude distillation, thermal cracking. 
TCC catalytic cracking, catalytic poly- 
merization and gasoline treating. The 
existing facilities of crude distillation. 
thermal cracking and gasoline treating 
were integrated with the new TCC and 
catalytic polymerization units to give 
maximum flexibility of operation so 
that the Numex Refinery could meet 
wide variations in market require- 
ments or product specifications 

TCC feed preparation sections pro- 
vide flexibility to handle a large va- 
riety of charge stocks. Hence the 
Numex TCC unit. with its attendant 
tar separation feed preparation unit, 
can be operated on virgin gasoil, 
topped crude, whole crude, naphtha, 
straight run gasoline, or mixtures of 
these stocks. Likewise. customary pro- 
visions have been made so that the 
unit can handle the recycle gasoils 
from the catalytic cracking operation 
on the above stocks. Enough heat ex- 
change equipment has been installed 
to permit cold operation from tank- 
age or hot operation from the thermal! 
and distillation units. 

The operating history of the Numex 

Package-Type TCC Unit of New Mexico Asphalt and Refining Company, Artesia, N. M., Showing TCC unit for its first six months has 
How Vessels Are Supported by Steel Drilling Derrick demonstrated that more than the de- 

signed operating capacity is available 

to the refinery. Moreover the TCC unit 

has demonstrated flexibility for han- 

dling a wide variety of charging stocks 

since the charging stock to the TCC 

unit was changed frequently and easily 

during the first few months of oper- 

ation without disturbing efficient oper- 

“ . ation. These changes which were made 
First Package-Type TCC Unit during the first six months of opera- 
tion to meet changes in crude produc- 

tion schedules. in local marketing 


Completes Six Months Operation conditions, and in product specifica- 


tions are noted below: 


Gasoil and Whole Crude 
Operation 
= For the start-up operation, gasoil 
ind Refining Company from storage was charged to the feed 
preparation section of the new TCC 
unit along with whole crude. The 
whole crude consisted of a mixture 
from the Hobbs and Longlie Mattox 
fields in New Mexico. This crude con- 
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taining a minimum of 1.5 and a max- 
imum of 2.0 weight percent sulfur, has 
an API gravity of 33, and contains 30 
volume percent of straight-run gaso- 
line. It is a typical sour West Texas 
crude. The gasoil was a mixture of 
straight-run and thermal gasoils, 
which were stored prior to the start-up 
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of the TCC unit. 


Topped Crude, Whole Crude and 
Partial Straight-Run Gasoline 
Operation 

After the gasoils in storage were 
depleted, the thermal unit was charged 
with tar separator bottoms for vis- 


A Gulf Publishing Company Publication 


breaking to No. 6 or bunker fuel spec- 
ifications. The available charge for 
catalytic cracking was then less than 
the nominal capacity of the unit. The 
catalytic cracking unit was kept to 
capacity by increasing the amount of 
whole crude sent to the tar separator 
of the TCC unit, and also by the in- 
troduction of reduced crude to the tar 
separator. The amount of topped crude 
available for catalytic cracking was 
limited by the market requirements 
for middle distillates, as only the 
amount of crude necessary for these 
products was charged to the distilla- 


tion_unit. 


Whole Crude Operation 

A change in product requirements 
made it desirable to run with 100 per 
cent whole crude charged to the tar 
separator of the TC C unit. This oper- 
ation also made it possible to effect 
a savings by shutdown of the crude 
distillation, gasoline treating and ther- 
mal cracking facilities for maintenance 
turnaround without reducing gasoline 
quality or decreasing crude run. It 
should be mentioned here that the 
original modernization program in the 
refinery had not included any addi- 
tional facilities for gasoline treating. 
Therefore. since the crude run was 
doubled, it was necessary to plan that 
excess straight-run gasoline would be 
charged to the TCC unit to take ad- 
vantage of its desulfurizing abilities. 
It is of considerable commercial sig- 
nificance to note that not only was 
the straight-run gasoline satisfactorily 
desulfurized by the TCC operation, 
but also the operation was further 
justified by the increase in clear oc- 
tane numbers obtained on the straight- 
run gasoline. The whole crude opera- 
tion on the TCC indicated that in 
addition to the desulfurization which 
gave increased lead susceptibility, the 
straight-run gasoline was improved by 
13. Research. clear, octane numbers 
when charged to the TCC instead of 
to the gasoline treating plant. 


Topped Crude, Whole Crude and 
Total Straight-Run Gasoline 
Operation 

The octane number improvement 
demonstrated in the whole crude oper- 
ation for processing the straight-run 
naphtha was used to advantage when 
the crude distillation units were placed 
back in service, which became neces- 
sary to produce some straight run 
kerosene and diesel products. Under 
this operation the middle distillate 
products were obtained by sending to 
the crude distillation units the mini- 
mum amount of crude required for 
these straight-run products. Then the 
charge to the TCC unit itself consisted 
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CHARGE API 
St.-Run Gasoline to TCC Tar Separator 
Crude to TCC Tar Separator 
Topped Crude to TCC Tar Separator 
Gas Oil to TCC Tar Separator 


Total to TCt r Separator 


T 
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OPERATING CONDITIONS 
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atalyet Activity Index 

\verage Reactor Temperature °} 
Vapor to Reactor Temperature °F 
Catalyst to Reactor Temperature °F 


Includes large amounts of straight-run gasoli 


of whole crude. topped erude and 
straight-run gasoline. Additional ca- 
pacity in the TCC unit was utilized by 


recycling catalytic gasoil. 


Flow Diagrams 

illustration, block 
diagrams giving the flow of major re- 
finery for the last three 
erating cases are shown on the oppo- 


By way of flow 


streams op- 


site page 
Thus 


processing 


in Case I all the refinery oil 
Part 
of the crude oil flows to the topping 


facilities are in use 
section of the plant and a part flows 
directly to section 
of the TCE 
line and the gasoil from the tar sepa 
the TCE The 
product goes through the 

The straight-run 
topping 
the 
The wet gases from topping 


the tar separator 
unit. The straight-run gaso- 


rator pass to reactor 
gasoline 
usual processing 
from the 


directly to 


gasoline section 1s 


charged gasoline 
treater 
and thermal cracking are sent to the 
gas plant section of the TCC unit. The 
the TCE sent 


to the catalytic polymerization section 


gas from gas plant is 


where dry gas, butanes for gasoline 
blendin 
gasoline are produced. The tar separa 


cracked thermally to 


and catalytic polymerization 


tor bottoms are 
heavy fuel 


Case Ul differs from Case I in that 
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TCC Section on Material Balances 


CASE! CASEI 
BD 


Mh D 


Mb D VolL® We API 


1,087.0 7 M0 1,735.0 


664.0 52.6 5.5 


5,800 


39.5 230 


tooo 


the topping, thermal cracking and 
gasoline treating are shut 
down. Whole crude is charged to the 
tar separator of the TCC unit and the 
total overhead from the tar separator 
passes to the TCC reactor. The tar 
separator bottoms go directly to fuel 
instead of to thermal cracking. 

In Case III the thermal cracking 
and gasoline treating sections are shut 
The charge to the TCC tar 
separator consists of whole crude, 
topped crude and straight-run gaso- 


sections 


down. 


line 


Material Balances 

Material balances and operating 
conditions for the TCC section of the 
for each of the three flow 
diagram cases mentioned above are 
shown in the tables. The product vol- 
ume and weight balances are based on 
the TCC reactor fresh feed charge. 
The refinery fuel gas contains the ex- 
cess butanes not needed for blending. 


refinery 


The product gasoline was blended to 
10.5-pound Rvp. 

It should be noted that the octane 
numbers shown are for the total gaso- 
line streams from the catalytic crack- 
ing sections of the plant. These gaso- 
line streams include, in all cases, large 
amounts of straight-run 
Thus. Case I includes the straight-run 


rs | > 
gasoline. 
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CASE IH 


Wt. % Mh D Vol. & 
118.9 

46 
123.5 
23.5 


100.0 


gasoline present in the whole crude 
charged to the TCC tar separator as 
well as some thermal cracked prod- 
ucts from the Thermal Unit wet gas 
stream. In Cases II and III all the 
straight-run gasoline from all the 
crude being processed by the refinery 
is included. The average reactor tem- 
peratures in Cases II and III were 
considerably higher than in Case L. 
Thus the octane values reported for 
these cases exceed that reported in 
Case I. 


Catalyst Consumption 

The TCC catalytic cracking section 
operates on Socony synthetic bead 
catalyst. The catalyst attrition losses 
have been low from the initial opera- 
tion of the TCC unit. The average 
catalyst loss for the first six months 
operation is 1.22 tons per stream day 
or approximately 0.4 pound per barrel 
of reactor charge. The catalyst attri- 
tion loss for the second three months 
operation is 1.0 ton per day or 0.3 
pound per barrel of reactor charge. 
This normal attrition rate has main- 
tained an equilibrium catalyst activity 
level of 32 which is optimum for the 
refinery. Addition] catalyst make-up is 
not required to maintain a satisfactory 
equilibrium catalyst activity 
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Extractive Crystallization— 
A New Separation Process 


Part Ill. Practical Applications 


KENNETH A. KOBE and WILLIAM G. DOMASK 
Department of Chemical Engineering, The University of Texa 


AS A NEW TOOL for petro- 
leum and petrochemical proc- 
essing, extractive crystalliza- 
tion shows promise for the 
separation of close boiling 
isomers and for other special 
refining problems. Urea selec- 
tively forms crystalline ad- 
ducts with straight-chain types 
of compounds while thiourea 
selectively forms similar com- 
plexes with many branched- 
chain and certain ring-type 
compounds. Once the crystal- 
line complex is formed, it is 
removed from the reaction 
mixture, and the crystals are 
dissolved in water. destroying 
the complex; the reactant is 
then recovered as an immis- 
cible organic layer. 

Parts I and II of this series 
dealt with a theoretical dis- 
cussion of material related to 
the formation of the crystalline 
urea and thiourea adducts. 
Part III includes practical ap- 
plications and a description of 
the new process. 


ANY of the practical appli- 
cations of urea and thiourea 
complex formation are ap- 
parent from the theoretical discussion 
and thermodynamic considerations of 
Parts I and II. Crude petroleum will, 
no doubt, continue to be fractionated 
in conventional equipment. The initial 
application of extractive crystalliza- 
tion will probably be restricted to sep- 
aration of close boiling isomers and 
to special refining and separation 
problems. However, it opens a new 
field of operations in this respect. It 
must be understood that extractive 
crystallization is still a new process, 
and all of its possibilities have not 
yet been recognized. It may be ex- 
pected that as more experience is 
gained with the process, it will find 
extensive use in the petrochemical in- 
dustry in effecting separations which 
are now difficult or almost impossible 
from a practical standpoint. 
Fetterly'’® suggests numerous possi- 


ble uses. Certain petroleum refining 
operations can be simplified by sub- 
jecting feed streams to extractive crys- 
tallization to remove either napthenes 
or paraffins, as the case may dictate, 
thereby cutting down by-product for- 
mation. Terpene hydrocarbons can be 
relatively easily separated from the 
mixture of materials normally present 
in pine oil. Similarly, the coal tar in- 
dustry may be able to realize an ap- 
preciable degree of separation of some 
of its products without subjecting 
them to severe heating. 

In specialty products, such as me- 
dicinals, household sprays, and hydro- 
carbons for many chemical purposes. 
it is highly desirable, and at times 
essential, to be able to use hydrocar- 
hons having substantially no color. 
Present methods of such purification 
are complex and expensive; extrac- 
tive crystallization can be used defi- 
nitely to advantage in this connection. 

The use of certain hydrocarbons as 
fumigant carriers or in special chemi- 
cal processes is difficult at times, be- 
cause of their liquid state and vola- 
tility characteristics. A crystalline ma- 
terial containing specific hydrocar- 
bons from which these hydrocarbons 
could be separated at will, or under 
controlled conditions, would be of use 
for many purposes. 

Bengen® points out that this method 
can be used in the decomposition of 
essential oils. For example, methyl- 
nonyl ketone may be separated from 
rue oil through the use of urea adduct 
formation. 

The process may prove useful in 
the production of lubricating oils. 
since straight chain components gen- 
erally have properties which are de- 
sirable in lubricating oils. 

The process may further be applied 
to the removal of higher paraffins 
from gasoline stocks, leaving behind 
branched-chain compounds which 
serve to raise the anti-knock rating of 
gasoline. 

It readily becomes apparent that the 
application of a process involving for- 
mation of adducts of urea and its ana- 
logues is not restricted to large scale 
applications, such as are encountered 
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in the petroleum industry. On the con- 
trary, the process may well be applied 
to simplify purification of chemicals 
derived from wood oils and other 
natural sources. It may be utilized in 
the separation of some of the fatty 
acids; it is effective in raising the 
iodine number of drying oils. Schlenk 
and Holman*”* observed that fatty 
acids combined in urea adducts did not 
develop characteristic odors of ran- 
cidity. This led to studies which 
showed that fatty acids can be pro- 
tected from oxidation for extended 
periods of time when combined as 
urea adducts. Linoleic acid recovered 
from its adduct after standing one 
month in exposure to air was found 
to be unaltered. The fact that carbon 
tetrachloride vapor forms an adduct 
with dry thiourea suggests the use of 
adduct formation in the recovery of 
certain volatile solvents. A recent 
British patent'*® pertaining to thiourea 
adducts suggests other possible uses. 
It is likely that extensive use of the 
extractive crystallization process will 
open still more fields for its applica- 
tion. 


Analytical Applications 

In the application of urea and thio- 
urea complex formation to analytical 
methods, consideration must be given 
to temperature, presence of interfering 
substances and to equilibrium factors. 
Zimmerschied et al.** have studied hy- 
drocarbon analysis by complex forma- 
tion and have reported favorable re- 
sults. They point out that there are 
certain limitations, and there is nee 
for further development; nevertheless, 
the extraction technique provides a 
useful tool to simplify the task ‘of 
analyzing complex fractions. 

A qualitative test to determine pres- 
ence of paraffins of more than six 
carbons can be run in a few minutes. 
Quantitative tests require a longer re- 
action time, up to several hours. to 
assure complete reaction. Among the 
higher paraffins (above C,.), recov- 
eries in excess of 99 percent of the 
paraffin content of narrow mixture, 
have been realized. The n-paraffin con- 
tent of narrow fraction virgin naphthas, 
of catalytic cycle oils and of heavy 
petroleum stocks and natural waxes 
can be reasonably well determined by 
formation of urea complexes. Methods 
may also be developed for alcohol, 
acid or ester determination when the 
desired molecules are long straight 
chains. 

Because of the relative instability of 
thiourea adducts at room temperature, 
it appears that urea adducts will be 
more applicable as an analytical tool 
than will thiourea adducts. The dis- 
advantage of having several hours re- 
quired to assure complete reaction can 
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Figure 17 


often be overcome by carrying out the 
Until 
information is published con 
idduct formation in 
for each 


inalyses at lower temperatures 
more 
cerning the use of 
analysis, it will be necessary 
laboratory either to develop new ana 
lytical procedures or to verify existing 
techniques for each new type of mix 


ture to be analyzed 


A Process for Petroleum 
Hydrocarbons 

Bailey et al.‘ have presented gen 
eral information concerning a process 
designed for commercial application 
to hydrocarbons above the gasoline 
range. The name “Extractive Crystalli- 
zation” has been adopted by Shell Oil 
Company to describe the selective re 
covery of compounds of specific struc 
tural types by urea and its analogues 


A study of 


the discovery that the lower molecular 


various solvents led to 


weight ketones, along with water, have 
special advantages in the application 
of the urea reaction to continuous op 
eration. The choice among the several 
members of the ketone series depends 
of the feed stock 
as well as other considerations. Methyl 
isobutyl ketone is suitable for hydro 
carbon 
naphtha to lubricating oil 
It was first believed 
isobutyl ketone 
rate of normal paraffins with urea in 


on the boiling range 


mixtures ranging from heavy 
that methyl 
enhanced the reaction 
water by increasing the solubility of 
the paraffins in the aqueous phase. 
However, Fetterl, 
indicate that the solubility influence is 
of little 
concept of a 


cites evidence to 


view of his 
husk 


formed in the liquid phase, he believes 


significance. In 
solvated being 
that the increased reaction rate is “due 
to: a) a reduction in the strength of the 
water or surface monolayer by hydro 
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Simplified Flow Diagram of Extractive Crystallization Process 


gen-bond interaction without the for- 
mation of a bulky film barrier 
and b) formation of a more linear 
chain configuration which has greater 
probability of reaching and passing 
through the interphase on kinetic 


new 


collision.” 

Bailey et al. state that in the extrac- 
tive crystallization process, the aque- 
ous phase is kept substantially satu- 
rated with urea during and after re- 
action, by taking advantage of the 
high temperature coefficient of solu- 
bility of urea in water. A_ suitable 
amount of urea solution, saturated at 
a temperature higher than the intended 
final reaction temperature, is admixed 
in the reactor with the feed and the 
organic solvent, and sufficient cooling 
is provided to remove sensible heat as 
well as the heat of reaction. For ex- 
ample, a feed stock may be considered 
from which 15 percent n-paraffins is 
to be removed by reaction with urea 
using three volumes of solution per 
volume of feed. In order to maintain 
the solution saturated under terminal 
conditions, it is then sufficient to have 
solution saturated at a 
above the terminal 


the original 
temperature 15° F. 
temperature. 

In Figure 17 is shown the simplified 
flow diagram, presented by Bailey et 
al..* of the extractive crystallization 
process as designed for application to 
hydrocarbons above the gasoline range. 
Some of the fine details of the process 
are not shown in the diagram for the 
sake of simplicity; however, as will be 
seen later, the principles shown here 
are generally applicable to almost any 


separation involving urea adduct for- 


mation. The process presented here 
urea in a water 


isobutyl 


involves the use of 


solution along with methyl 


ketone as an organic solvent. This is 
essentially a fluid process, with the 
only solids involved being the make-up 
urea and the crystalline urea-hydro- 
carbon adduct itself. 

As shown in the diagram, the 
streams charged to the reactor are the 
hydrocarbon feed containing some 
paraffinic fractions which are to be 
extracted, the urea solution, and the 
ketone The reactor section 
may consist of several stages, depend- 
ing upon the degree of approach to 
equilibrium which is being sought. 
Inasmuch as it is desirable to main- 
tain the urea solution saturated dur- 
ing the reaction, as discussed in con- 
nection with Figure 16 (Part II), it 
is necessary to supply sufficient urea 
to compensate for that utilized during 
the reaction. This can be accomplished 
by supplying the urea solution to the 
first reactor at an elevated tempera- 
ture and then progressively reducing 
the temperatures in the successive 
stages. The heat transfer surfaces pro- 
vided serve to remove the small heat 
of reaction and to reduce the sensible 
heat initially provided. Each stage is 
equipped for intensive mixing because 
of the two liquid phases which are 
present and the crystalline adduct 
which is formed. 


solvent. 


The slurry leaving the reactors in- 
cludes the crystalline adduct and the 
two-phase liquid system consisting of: 
a) the aqueous urea solution and b) 
the organic layer containing the un- 
reacted hydrocarbons, termed the resi- 
due, plus the ketone solvent. The 
crystalline complex may be recovered 
by filtration, centrifuging, or in special 
cases by simple settling. A filter is 
shown in the flow diagram. The crys- 
talline complex is washed with fresh 
ketone solvent to remove entrained 
residual hydrocarbons, and the spent 
wash solvent is then used as the or- 
ganic solvent in the reaction step. 

The filtrate goes to the filtrate sepa- 
rator from which the solution of ketone 
solvent and residual hydrocarbons is 
removed as the upper layer and the 
aqueous urea solution is withdrawn 
as the lower phase. The upper ketone 
laver is washed with water to remove 
a very small amount of dissolved and 
entrained urea, and it then passes to 
the residue column for solvent re- 
covery. The residue, which has been 
made lean in paraffinic fractions, is 
now available for further processing 
toward its desired uses. The urea solu- 
tion from the filtrate separator may 
be washed with fresh ketone solvent 
to remove traces of dissolved or en- 
trained hydrocarbons, and this mixture 
is sent to the solution wash separator 
for separation of the ketone and aque- 
ous phases. The ketone layer is then 
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combined with the spent wash solvent 
which is fed to the reactor section. 

The aqueous urea solution from the 
wash separator is combined with the 
washed filter cake of urea adduct, 
sufficient heat being supplied to bring 
the temperature of the mixture to 
10°-70° F. above the reaction tempera- 
ture. The crystalline complex dissoci- 
ates under these conditions: the 
straight-chain hydrocarbons, which 
constitute the extract, are liberated as 
an oil phase, and the urea is returned 
to the aqueous solution. The two phases 
are then separated in the extract sepa- 
rator. The aqueous vyea solution is 
withdrawn as the lower layer and sent 
to a surge tank for reuse as the urea 
solution charged to the reactor section. 
The upper extract phase, which con- 
tains some ketone solvent which was 
included in the filter cake, is washed 
with water and sent to the extract wash 
separator. From here, the washed ex- 
tract phase passes to the extract 
column for removal of solvent from 
the paraffinic extract. 

Distillation is employed for solvent 
recovery in the extract and residue 
columns. Steam may be injected into 
the bottoms of the columns, where ad- 
visable, to improve solvent recovery. 
The solvent is then sent to a solvent 
drying column from which it goes to 
a surge tank for reuse in the process. 

Bailey et al. point out that many of 
the process details have been omitted. 
For example, the extract and residue 
water washes may consist of two coun- 
tercurrent stages each, as a means of 
reducing water usage. Also, solvent is 
recovered from the spent.wash water, 
heat exchange is employed between 
the filtrate and the initial reactor 
stages to reduce the cooling load, and 
the rotary filter is housed and main- 
tained in an atmosphere of inert gas 
as a safety measure. 


Operating Factors 

The process conditions which are 
selected must depend upon the type of 
feed processed and the result desired. 
The temperature employd for any sep- 
aration for which the process is appli- 
cable would be expected to be rela- 
tively easily attained. As an example 
of the magnitude of some of the proc- 
ess variables reported by Bailey et al.. 
Table 7 illustrates typical conditions 
employed when processing a straight 
run stove oil from Los Angeles Basin 
crude, containing 12 percent n-paraf- 
fins. 

Mixing intensity and the solvent-to- 
feed ratio appreciably influence the 
reaction rate and crystal size. When 
the slurry is produced under the 
proper conditions, the crystal needles 
will be about 0.1 millimeters in length 
and will be free filtering. A typical 
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TABLE 7 


Typical Operating Conditions for 
Straight-Run Stove Oil 


n-pereifin Content = 12 percent by Volume 





Final reaction temperature 80° F. (27° C.) 
Regeneratiou temperature 140° F. (60° ¢ 
Initial saturation temp. of urea solution 95° F. (35° ¢ 
Urea solution circ. rate, gal. gal. feed 3 
Solvent care. rate (methy! isoouty! 

ketone), gal. gal. feed 
Reactor residence ume, minutes 12 
Filter surface, sq. ft. per bbi. feed per day 03 


cake volume is reported to be about 
50 cubic feet per barrel of n-hydro- 
carbons extracted. The heat transfer 
surface required is on the order of 
1.0 to 1.5 square feet per daily barrel 
of feed. 

The urea solution exhibits a tend- 
ency to corrode steel in the presence 
of air, but this may be overcome by 
the addition of an inhibitor. Construc- 
tion of the equipment may be of mild 
steel throughout, except that it is de- 
sirable for some of the filter parts to 
be of stainless steel. It is cautioned 
that copper-bearing metals should be 
avoided, because they are attacked by 
urea and by the ammonia which is 
formed as a hydrolysis product. The 
ketone solvent affects rubber and cer- 
tain synthetic plastic materials; ac- 
cordingly, care must be taken in the 
selection of gasket and hose materials. 

Once the process is put into opera- 
tion, chemical consumption is limited 
primarily to replacement of losses. 
Hydrolysis of urea is a significant fac- 
tor, and it has been found that the 
rate of hydrolysis is approximately 
doubled for each 10° F. increase in 
temperature. However, this does not 
represent an excessive cost factor; hy- 
drolysis rates in the range of 0.1 to 1.0 
pound of urea per barrel of feed have 
been experienced. The current cost of 
urea is around six cents per pound. 

The purity of the final product will 
depend largely upon the efficiency of 
washing the filter cake. Purity as high 
as 99 percent n-paraffins can be at- 
tained under the proper conditions, 
and purities on the order of 96 percent 
appear to be readily obtained. Inas- 
much as reactivities of some slightly 
branched compounds are sometimes 
influenced by the presence of long 
n-paraffins, the degree of purity of the 
final extract is also dependent upon 
the composition of the feed stock. 

It can be seen from the flow diagram 
that. to a great extent, conventional 
equipment is employed in the process. 
Also, the operating costs of a process 
such as that described here could be 
expected to compare favorably with 
those effecting comparable separations. 
In many cases, separations can be 
carried out by extractive crystalliza- 
tion which are not economically feasi- 
ble by any other process. 
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Garner et al.’* point out that the 
urea complex crystals are oleophilic 
in character, and because of this prop- 
erty and also because of the small 
crystal size encountered in some cases, 
there is sometimes a tendency for the 
crystals to associate with the unre- 
acted hydrocarbon phase rather than 
settling into the aqueous phase, as 
would be more desirable. Thus, in re- 
generating normal paraffins from their 
molecular urea complexes, difficulty is 
sometimes experienced in obtaining a 
sharp separation between the regen- 
erated hydrocarbon phase and the 
aqueous regenerating medium. 

Garner et al.’* have been, issued a 
patent for a means of overcoming this 
problem. This is accomplished by the 
addition of a water-soluble wetting 
agent together with a water-soluble, 
substantially neutral electrolyte (i.e., 
does not change the pH of the solution 
from the desirable operating range of 
2.5 to 9.5). This treatment causes the 
finely divided crystals to associate with 
the aqueous phase and simultaneously 
depresses emulsification of the remain- 
ing liquid hydrocarbon phase in the 
aqueous medium, thus facilitating the 
separation of the two phases. 


Application to Oil and Fatty 
Acid Separation 

The principles of extractive crystal- 
lization adapt themselves well to sep- 
arations of materials other than petro- 
leum hydrocarbons—even to some 
mixtures where all of the components 
present react with urea to form ad- 
ducts. Many unsuccessful attempts 
have been made to obtain pure fatty 
acids from a mixture by crystallization. 
Fetterly"’ points out that the mutual 
solubility effect of one acid on the 
other, causing a shift in the equilibrum 
line, is responsible for the difficulty 
or impossibility of obtaining a pure 
fatty acid from a mixture by crystalli- 
zation methods. However, use of the 
urea crystallization process can pro- 
vide a good degree of separation 
through the use of relatively simple 
equipment. As pointed out by Newey 
et al..%* presence of double bonds 
apparently causes chain-molecules to 
deviate from the linear form by suffi- 
cient amount so that they no longer 
fit easily into the urea crystal struc- 
ture. In the case of fats and oils, if a 
mixture contains two or more com- 
plex-forming substances, separation is 
frequently possible because of differ- 
ences in reaction rates. For example, 
both stearic and oleic acids form ad- 
ducts with urea but the saturated stearic 
acid (C,,;H,,.COOH) reacts to form an 
urea adduct much more rapidly than 
does oleic acid (C,;H,,COOH) with 
its double bond. Similar differences 
exist for drying oils, depending upon 
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Figure 18. Example Separation of Stearic and Oleic Acids by Urea Adduct Formation 


the degree of unsaturation. 

Fetterly presents an example sepa- 
ration of stearic and oleic acids using 
batch reaction data. This is presented 
in graphical form in Figure 18. Ben- 
zene was used as a solvent for the 
fatty acids in this study. The starting 
mixture was a 56/44 weight ratio of 
stearic and oleic acids, and the urea 
was used with water as the solvent 
Thus, a two phase liquid system was 
realized. It was found that after five 
minutes, 40 percent of the total stearic 
acid had reacted to form a complex 
having a stearic acid vurity of 97.5 
percent. This represents a separation 
ratio of 37 to 1. After two hours, the 
pseudo-equilibrium purity of the ad- 
duct had dropped to 88 weight per- 
cent stearic acid, giving a separation 
ratio of only 4.5 to 1. At this point, 95 
percent of the total stearic acid had 
reacted. It was found that the optimum 
for both the 
and acid fractions was 
obtained after about 20 minutes con- 
tact 

The progress of the reaction may be 
followed on the shown in 
Figure 18. The starting reaction con- 


balance 


purity-yield 


stearic oleic 


time 
curves 


ditions were as follows 


When a separation is made with a 
view to upgrading the iodine number 
of an oil mixture, it will be found that 
a maximum will be reached. The satu- 
rated fraction tends to form an adduct. 
thereby increasing the iodine number 
of the unsaturated fraction which has 
a lower reaction rate and tends to re 
main in the liquid phase. However. 
after the optimum time, the 
number of the unreacted phase will 
begin to fall off as more and more of 


iodine 


128 


the unsaturated compound reacts to 
form an adduct. 

Fetterly points out that when an 
acid mixture contains linolenic acid, 
as in soybean mixtures, the very un- 
reactive linolenic acid remains almost 
completely in the residual oil fraction. 
4 soybean mixture having a starting 
iodine number of 122 was upgraded 
to 175 after five minutes reaction time 
with a saturated urea solution at 
25° C., but dropped to 154 when the 
reaction was allowed to continue. 

The temperature at which the reac- 
tion is conducted for extraction of 
drying oils does not appear to be criti- 
cal as long as the adducts are stable. 
This is a great convenience for con- 
ducting the process on an industrial 
scale. In general, the reaction rate is 
higher at lower temperatures. For ex- 
ample, the reaction rate with oleic acid 
was approximately the same at 35° C. 
as at 25° C., but it was slightly higher 
at 0° C. Fetterly indicates that factors 
other than reaction rate and equilibria 
will govern the selection of an opti- 
mum operating temperature in a urea- 
fatty acid process. 

In Figure 19 is shown an example 
extractive crystallization process as 
presented by Fetterly’* for the separa- 
tion of fatty acids. This is a modifica- 
tion of the process shown in Figure 17 
for hydrocarbons. By this process, an 
inexpensive soybean mixture can be 
upgraded sufficiently to yield a new 
oil fraction having drying properties 
comparable with linseed oil for use in 
paints and varnishes. Removal of a 
large part of the non-drying fraction 
from linseed acids will improve the 
drying properties of this oil to a point 
approaching that of tung oil. Salmon 
oils and tall oil also show better dry- 
ing properties by urea treatment. Fet- 
terly also points out that urea does 
not react with odoriferous compounds 
in fish oil; accordingly, it is possible 
to obtain odor-free oil fractions from 


fish oils which in the past have had 
limited applications because of their 
undesirable odors. 

A discussion of the segregation of 
fatty acids and their derivatives by 
Extractive Crystallization is presented 
by Newey et al.’** This work is based 
in part on the work done by Fetterly."’ 
It is pointed out by Newey et al. that 
it is also possible to use dry crystalline 
urea with the fatty acid feed in the 
reaction step. In this case the organic 
component in the adduct is recovered 
by decomposition of the crystalline 
complex by using an excess of a urea 
solvent in the same manner as for the 
fluid process. 

The general characteristics of sim- 
ple equipment, convenient operating 
temperatures, fluid systems at low 
pressure, and use of relatively inex- 
pensive urea or thiourea which can be 
recycled, make extractive crystalliza- 
tion an attractive process which is 
destined to find many varied applica- 
tions in large and small industries 


alike. 


Demonstration Experiments of 
Adduct Formation 

Several demonstration experiments 
have been devised so that anyone hav- 
ing access to the proper materials may 
see for himself how readily the urea 
and thiourea adducts are formed. Test 
tube quantities of the organic reactants 
are sufficient for these experiments. 
The formation of the adducts is gen- 
erally instantaneous, at least to a cer- 
tain degree of completion, and the ex- 
periments are designed to show in a 
striking manner the reactivity and se- 
lectivity of urea and thiourea toward 
certain organic compounds. It has been 
found that solutions of urea and thio- 
urea in methanol are better for demon- 
strations of complex formation than 
aqueous solutions. Aqueous solutions 
may be used; however, the aqueous 
urea solution requires a certain amount 
of temperature control because of the 
high solubility of urea in water and 
because of the high temperature co- 
efficient of the solution. 

A saturated solution of urea in water 
plus n-octanol gives crystals at the 
interface. This is essentially the com- 
bination which Bengen had when he 
accidentally discovered the crystalline 
complex. This reaction mixture is tem- 
perature sensitive. If the temperature 
is lowered a few degrees, the entire 
mixture will crystallize, whereas if the 
temperature is raised a few degrees, 
all of the crystals will dissolve. This 
test is presented here because of its 
historical connection with the process. 


Action of Urea 
Urea is selective to long straight- 
chain compounds; it will not react 
with highly branched compounds. This 
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is demonstrated by the following ex- 
periments: 

1) A saturated solution of urea in 
methanol plus isooctane gives no pre- 
cipttate. 

2) A saturated solution of urea in 
methanol plus isooctane plus a long 
straight-chain hydrocarbon (C,) or 
above) gives a crystalline complex 
immediately, composed of urea and the 
straight-chain hydrocarbon. 


Action of Thiourea 

Thiourea complements the reactions 
of urea with organic compounds. Thio- 
urea will not react with long straight- 
chain compounds, but contrary to the 
behavior of urea, thiourea reacts with 
certain cyclic and highly-branched 
compounds. 

1) A saturated solution of urea in 
methanol plus methyl cyclohexane 
gives no precipitate. 

2) A saturated solution of thiourea 
in methanol plus methyl cyclohexane 
gives crystalline complex formation 
immediately. 

3) A saturated solution of thiourea 
in methanol plus a long paraffin, such 
as hexadecane, gives no precipitate, 
but when carbon tetrachloride is added, 
a crystalline complex forms immedi- 
ately between carbon tetrachloride and 
thiourea. 


Dissociation of Adducts 
The complex is disso- 
ciated by heating or by being mixed 
with water. As a rough comparison 
with the industrial application, a warm 
saturated solution of urea in water 
added to a mixture of isooctane and 
long straight-chain hydrocarbons gives 
a crystalline complex consisting of the 
normal hydrocarbons and urea. Cool- 
ing may be employed to control the 
small heat of reaction. The slurry is 
filtered and washed; acetone may be 
used as the washing agent in this 
demonstration in order to remove any 
extraneous hydrocarbons which would 
be immiscible with water. The crystals, 
which have been washed free of any 
occluded insoluble hydrocarbons, are 
then mixed with water, causing disso- 
ciation of the complex as evidenced by 
the dissolving of urea in water and by 
the layer of long straight-chain hydro- 
carbons which forms above the water 


crystalline 
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ADDENDUM 


Several patents pertaining to extrac- 
tive crystallization which have been 
issued since this series of articles was 
submitted for publication are cited 
here because of their bearing on the 
process. 

Fetterly*’ suggests a means for 
improving the degree of separation of 
some mixtures through the use of 
selective solvents. If aromatics are 
present in a mixture, a selective sol- 
vent for the aromatics may remove 
them from the mixture while frac- 
tionation of the non-aromatic portion 
is being effected by urea or thiourea 
complex formation. The solvent may 
be an alcohol modified by the addi- 
tion of 5 to 50 percent of such agents 
as ethanolamines, acetamide, phenol, 
nitrobenzene and aniline. Other suit- 
able furfural and 
liquid sulfur dioxide. 

According to another patent,*' 
hydrocarbon 


solvents include 


the fractionation of a 
mixture may be accomplished through 
complex formation in the presence of 
such solvents as acetic anhydride, liq- 
uid nitrogen dioxide or liquid sulfur 
dioxide. These solvents, in the absence 
of water and alcohols, lower the re- 
acting range below six carbons in the 
case of paraffins. Reference is also 
made to the use of selenourea and tel- 
lurourea, which are analogues of urea, 
as complexing agents. 

A third new patent by Fetterly* 
has claims for improving the porosity 
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Figure 19. Flow Diagram of Extractive Crystallization Process for Separation 


of the filter cake. This is accomplished 
by recycling a part of the adduct- 
forming fraction to form a heavier 
cake of crystals when the mixture be- 
ing treated is very lean in the adduct- 
forming fraction. 

In cases where there is a prolonged 
induction period before the crystal- 
line complex begins to form, Fetterly** 
indicates that this period can be ap- 
preciably reduced by maintaining the 
pH of the system below 9.5 through 
the addition of suitable acids, such as 
hydrochloric, sulfuric, acetic, formic 
and phosphoric acids. In addition to 
the shorter induction periods, the 
lower pH values also induce the for- 
mation of crystals which appear to 
have better filtration characteristics 
than those formed at a higher pH. 

Melrose“ suggests the addition of a 
water-soluble salt of a nitrite, chro- 
mate or iodate to suppress the emulsi- 
fication tendency exhibited in the 
process, 

Several additional patent applica- 
tions have been submitted, and it is 
probable that some of these shall ap- 
pear as patents in the near future. 
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Limited Water Supply 
Dictates Equipment Choice 
For Gasoline Plant 











Ringwood natural gasoline plant at Ringwood, Okla., which was recently dedicated, employs certain equipment features to minimize net water 


consumption 


HE Ringwood gasoline plant. 
serving the Ringwood oil field 
Oklahoma, 


dedicated with spec ial 


T 


recently 


in Major County 
was 
emphasis on its modern equipment 
features. The new plant is operated by 
Warren Petroleum Corporation 

The basic equipment installation in 
cludes facilities to gather 50 million 
feet of 
compress it from atmospheric pressure 


standard cubic natural gas, 
to 750 pounds pressure for processing 
to produce in excess of 80,000 gallons 
of liquid products and more than 40 
million cubic feet of residue gas deliv 
ered to the Oklahoma Natural 
( ompatr y's transmission pipe line net 


work, all a daily 


basis 


(Gas 
quantities being on 


Compressor facilities consist of five 
» 


2500-horsepower angle-type gas engine 
Gas processing facilities 


12.000 


driven units 
to produce gallons 
24.000 gallons of 


rallons of propane 


necessary 


of natural gasoline 


butane. and 24.000 


daily include major equipment units 


for absorption, distillation 
dehydration, 


fractiona- 


tion, treating, storage 


and loading The residue fas is deliv 


ered direct from the absorption unit 
through 


unit to the transmission line 


scrubbers and a dehvdration 
Some of the equipment features in 
clude: a) extensive use of aerial 
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coolers for engine lube oil and jacket 
and for hydrocarbon 
ing; b) recovery of inherently 
able energy from a high-pressure oil 
stream by use of a combination hy- 
draulic power and pumping unit; c) 
frequent use of pneumatic control for 
flow and temperature through activa- 
tion from remotely located transmitter 
units; and d) employing hydrocarbon 
vapors to strip the absorption oil in- 
stead of generating steam for this 
purpose. 

Two water wells are located 31, 
miles southwest of the plant and are 
produced by automatically operated 
electric motor driven deep well tur- 
bine type pumps directly to the plant 
through a 4-inch line. 

The limited water supply and treat- 
certain equip- 
water 


water condens- 


avail- 


necessitated 
ment features to minimize net 
onsumption. These include: a) elimi- 
nation of a steam power plant by 


ing cost 


using gas engine and electric power b) 
use of aerial coolers for such services 
as gas engine jacket water and lube 
oil cooling and hydrocarbon con- 
densing and c) use of direct-fired rich 
oil furnaces for plant process heat. 
These furnaces have a total capacity 
of 36 million Btu per hour. 
Construction of the plant facilities 
was started in the 2nd quarter of 1951 


It is operated by Warren Petroleum Corporation 


and commenced in April, 
1952. 

The general process scheme is to 
absorb natural butane and 
propane from the gas in the absorber 
where it is contacted with absorption 
oil. The light gas which is not ab- 
sorbed leaves the top of the absorber 
and passes through a scrubber and a 
glycol or liquid type dehydration unit 
thence into the Oklahoma gas trans- 
mission system. 

Rich oil containing the 
heavier fractions of the gas including 
natural gasoline, butane and propane 
is processed through successive steps 
of heat exchange, oil stabilization and 
distillation until these liquids have 
been separated from the absorption oil 
and collected as a mixture in the raw 
product surge tank. From this tank the 
total stream is passed through a dry 
desiccant-type dehydrator to remove 
water. This step is necessary to pro- 
duce specification propane and is of 
some benefit in reducing corrosion in 
the fractionation equipment. 

The dehydrated raw product mix- 
ture is fed successively to the deethan- 


operation 


gasoline, 


absorbed 


izer. depropanizer and debutanizer to 
produce propane, butane and natural 
gasoline fractions. 

The product storage consists of 15 
1000-barrel pressure tanks. 
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Stringent Specifications Met by 
Highly Refined Petroleum Oils 


D 
os 


~ 
7 
nslated by 


Patroleiin 


MONG the many consumers 


of petroleum oils there are 
4 a large number who require 
a certain degree of purity for oil prod- 
ucts utilized in the textile. metal, elec- 
trical and cosmetic industries, as well 
The 


petroleum refining industry produces 


as in pharmacy and medicine. 


oils possessing such requirements by 
heavily treating refining 
fractions or distillates of petroleum. 
One of the characteristics of these oils 


or certain 


in some cases 
absolutely 
“white 


is their very light color 
for certain they 
white; hence, the designation 
oils.” 

The selected fractions, often derived 
from dark-colored petroleums, consist 
of a mixture of hydrocarbons and quite 
an array of impurities. After more 
refining, fractions will 
consist of a mixture of pure, or nearly 
pure, hydrocarbons. These then will 
consist of oils containing only carbon 
and hydrogen. 

The chemical and physical proper- 
ties of these oils are dependent in the 


uses are 


or less these 


main on: 

1) Content of 
molecule, 

2) Structure, or the combination of 


carbon atoms in the 


the carbon atoms one with another or 
with 
As 


low 


hvdrogen 
for 
atoms 


known, instance, a 
number of the 
molecules of a hydrocarbon oil points 
to volatility and great or high fluidity 
boil- 


or 


well 


is 


earbon in 


these oils being gasoline. low 
ing distillates, The 
middle molec ular weight hvdroc arbons 
the are the 
lubricating oils. while hy 
a high number 


ete. medium 


up into Viscous range 
stocks for 
drocarbons containing 
of rive rise to the high 
melting-point waxes, asphalts, and the 
like. 
Oils 


carbon atoms 


containing the hvdrocarbons 
about in the lubricating oil range are 
fairly high boiling materials. This is 
one of the physical properties related 
to the size of the hydrocarbon mole- 
cule. All petroleum oils are usually 
grouped as to their primary uses. Be- 
fore refining, the crude-oil is first sepa- 


Publi 


1 Gulf 


Edwin J 


Le 


CIBULA, Hamburg 


partn 


Slatal 


alo of 


rated into various 
fractions into primarily fuels, lubri- 


and asphaltic or waxy 


boiling-point 


cating-oils, 
residues, 

The various of the 
carbon atoms within the hydrocarbon 
molecule (such as straight or branched 
chains, rings, etc.) determine primar- 
ily the differences in chemical prop- 
erties, or better chemical inertness. 
The hydrocarbons are said to belong 
to such groups as the paraffins, naph- 
thenes, aromatics, etc. Concerning 
chemical properties, the chemical re- 
activity or hydrocarbons toward active 
substances such as oxygen, acid and 
alkalies, is of prime consideration; 
those hydrocarbon groups most resist- 
ant to the action of these substances 
find an extended use over the less re- 
sistant or reactive oils. 


combinations 


In the case of gasoline and similar 
fuels the chemical properties have 
been somewhat more or less secondary 
to their more important physical prop- 
erties. In the case of the lubricating 
oils under discussion chemical consti- 
tution is of prime importance. 

During the distillation of crude oils 
some small portion of the hydrocarbon 
usually marked 


content undergoes a 


THE HIGHLY-REFINED oils 
constitute a special branch of 
petroleum products. These 
oils, which find use in the tex- 
tile, metal, electrical, cosmet- 
ic, and pharmaceutical indus- 
tries, must meet very stringent 
specifications. Especially im- 
portant is their resistance to 
deterioration by action with 
oxygen, acid, and alkalies. 
Herein discussed are the vari- 
ous types of “white oils,” and 
the processes used in their 
manufacture. 

This article originally ap- 
peared in “Erdol und Kohle,” 
Vol. 3, August, 1950, Num- 
ber 8. 
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due usually to a slight de- 
gree of cracking; or even polymeriza- 
tion or condensation reactions may 
take place. These are, of course, un- 
desirable reactions. Due at times to 
local overheating of the oil in the still, 
hydrogen atoms break off from the 
hydrocarbon chain, decreasing the 
atomic saturation, and the resistant 
character of the oil molecule, Even 
though the hydrocarbon groups are 
not equally resistant to chemical ac- 
tion, yet the materials formed by any 
cracking in the stills are very reactive 
to oxygen, acids and the like. Reactive 
molecules of this nature absorb or 
combine with active chemical elements 
(or the unsaturated groups may com- 
bine with one another, as in polymeri- 
zation). The unsaturated or unbal- 
anced structure of the molecule thus 
becomes more or less saturated, 


change 


Lubricants are exposed to reactive 
chemical agents during the lifetime of 
the oil, such as air (oxygen), metals 
(as in bearings) and eventually build 
up by-products of the reactions taking 
place. The influence of light, heat, 
dust, ete., tends to accelerate the break- 
down. Any unsaturated material, resi- 
nous or colored material present read 
ily converts to dark colored viscous 
by-products (sludge, tar, carbon, etc.). 

The formation of organic acids 
takes place simultaneously with the 
above changes. Acid formation, with 
or without tar formation, is designated 
as “aging.” and is the result of oxida- 
tion. The degree of aging limits the 
use of many oils for over-all applica- 
tion or for specific types of lubrication. 

Besides the straight or pure hydro- 
carbon material in crude petroleums 
there are present also so-called im- 
purities in varying percentages; the 
latter are hydrocarbons containing sul- 
phur, nitrogen, oxygen, etc., as part of 
the molecule. These elements may also 
occur in compounds not regarded as 
hydrocarbons, such as the organic sul- 
phides, nitrogen -bases, etc. The so- 
called impurities find their way into 
the distillates during distillation of the 
crude oil. As to the reactivity of these 
it can be said that they are 
generally about reactive the 
straight unsaturated hydrocarbons. The 
whole series of many reactive materials 
termed “im- 


groups, 


as as 


and hydrocarbons are 


purities.” 


Factors for Use 

The application or use of a petro- 
leum product is dependent on approxi 
mately three requirements: 

L) It must possess the proper physi 
cal properties for the particular appli 
cation, such as viscosity, flash-point, 
pour-point, ete, 

2) It must show some special in 
herent property, which is most impor- 
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These 


measure or define as conditions of ap 


tant properties are hard to 
plication control the desirable feature 
of the oil 


lubricants. the oil 


For instance. in the case of 


must some 


possess 
virtue to lubricate: in the case of 


metic oils they must be non-irritating: 


and the white pharmaceutical oils must 
and edible 

») The properties in l an 
should be 
period; the oil should 
little as 


is covered by specifications 


be “harmless” 


more or less permaner 
a time 
deteriorate as 

Item 1) 


set up for the desired ay phic atior ind 


earried out by tests during manu 
facture 

2) and s) all 
nterlinking these 
too 
Some co-ordi 
tests. and 


The dif 


wher it is 


Concernin items 


the requi 


tems have not i ! is vet com 


prehensively evaluated 


nator ot properties with 


ses, however. 1s forthcomir 


ficulties ire ippreciated 


recalled that petrole m products are 


complicated mixtures of many hvdro 


irbons and that mar 


ilacturi proe 


esses vary considerably as to the vari 


vus desirable properties the oils should 


finally possess or retair 1 small vari 


stion i certain hvdrocarbor 


reatly af 
plausible that s« called 


radation is attributed to 


ippears 
or oil de 
rated hydrocarbons. and to sul 
mnitainin 


Varied Refining Methods 
The 


ne method 


refinir methods 
perhaps the 
d of variou treneths 
This 


quite 


ise, sulphuric ac 
s emploved as the refinit 
attacks the 


rapidly the 


reagent mpur ties” 
onvert over to polymer 
| larry material called 
wid-tar” or sludge The 
he remainir oil 
settlin ele The 
alled “acid-oil.” is 
with alkaline 
mediately neutr ilized bleached. et 
with higl 
lighter color 


tv pe Viscous 
itter is in 
and Is 
remain 
next neu 


tralized solutior or im 


] 


clay 


obtained it 
The 


color st il le 


most 
treated oil mav be only 
The 


may te 


partly 
acid treatment before 
neutralization repeated many 
until a satisfactory 
The distillate also mav be 
treated 


of fuming sulphuric 


times product Is 
obtained 
initially with large quantities 
intil a final 


obtained showing the 


if id 
neutral oil is 
properties desired, such as absence of 
odor. color, taste, et 

A colorless 


liquidum” 


( alled 


posseses no 


medicinal oil 


“paraffinum 
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lubricant properties when applied to 


moving parts, as in bearings, ete. 


Item 2 


Removal of Impurities 
As to 


Item (3). deterioration will 
be vers the oil aging only slightly 
The aging test in this case 
s mild and not to be compared with 
the degradation of oils at high tempera- 
ires. as in the case of the industrial 
oils. It appears from recent work that 
some of the so-called impurities are of 


low 


however. 


value in eiving Viscous oils the desired 


degree of lubricant value (industrial 


oils), but these compounds to a large 
degree are often responsible for rapid 
the 
industrial lubricants it is the problem 
of the 


a> necessary 


deterioration in use, In case of 


refiner to remove “impurities.” 
and vet 
the oil 
the 


deterioration possible 


preserve any 
lubricity 


with 


natural may 


possess, 


consistent lowest degree of 


Various researches have shown that 
certain derivatives in the larger group 
of “impurities” Turnish oiliness quali 


ties without causing decided degrada 


tion or oxidation or tar-formation dur 
excellent 
but fur- 
third 


some 


ing use others seem to he 
nhibitors for 
nish no 
ré ip) 
extent. but 


oxidation itself 
oiliness properties: a 
lubricitv” to 


decided 


oil to oxidize or de 


furnishes 


may have tenden- 
ruse the 

tint 
inufacturer must detemine the 
ns of rehnine the oil The 
procedure Is 


iring based on 


tactors 


Type or composition of the crude 


Changes, if any. in the compost 


of the distillates during distilla 


Particular uses of the end-prod- 
it or finished oil 
The 


three groups based on quality require- 


refined oils are classified into 


ments called for 
1) Normally 


| hese are 


n their application 


refined oils. such as 


oils prepared by 


motor 


either solvent treatment or with low 
percentages of sulphuric acid 

2) Special industrial lubricating 
oils. refined with higher percentages of 
acid (or less acid in each of the sev 
eral dumps). Turbine and transformer 
Most com- 
selected crudes o1 special 
fractions are finishing up with 


an oil of properties definitely suited 


oils belong to this group 
monly only 


to their use or complving with the spe- 
for 
refined 


cial requirements such oils 


Highly 


large 


oils prepared 


with quantities of solvents. or 
fuming sulphuric acid in many dumps 
or portions. 

We will discuss the third group of 
oils more fully. The intensive refining 


procedure here used results in a most 


pronounced reduction in color to the 
point where the oil is colorless or 
“white.” The exact 
quirements for these oils is not pro- 
At one time highly refined 
oils having a yellowish cast or slight 
the 
totally colorless oils are called “white 


line of color re- 
nounced, 
color were termed “vaseline oils”: 
oils.” This includes the whole group 
of heavily 


still known more or less as “paraffin 
oils.” The latter designation is a poor 


refined oils; this group is 


one as these particular oils have no 
relation to vaseline or paraffin; the 
designation 
ter tor 
most of the oils, outside of 


“white oils” is truly a bet- 


term the colorless oils since 
cosmeti 
or pharmaceutical oils. show traces of 
color, and are not absolutely white 
and not edible. 

More recently the slightly tinted oils 
have “technical white 


those absolutely 


been termed 
colorless 
The term 
“paraffina liquida” is a term reserved 


oils.” and 


as “pharmaceutical oils 
for the white oil grades, suitable for 
medicinal uses only, 

As to the 


pharmaceutical oils, use is made of the 


various grades among 


and viscosity tests, 
light. 


grade 


specific gravity 


them as medium and 
The first usually 
prises oils of between 3-5° Engler at 
20° C.. and for the heavy type a vis 
cosity of 7-12° Engler. 


ity specification is usually inserted to 


grading 


heavy com 


\ specific grav- 


give an indication of the paraffinic or 
naphthenic origin of the oil. The par 
affinic 
svivania oils, 
specific gravity than do the naphtheni« 


The latter 


oils. usually such as the Penn 


show a lower numerical 


oils are heavier 
Weight or Volume Basis 
Naphthenic hydrocarbons appear to 
be more resistant to oxidation than the 
paraffinic oils. The specific gravity, in 
addition indication as to 
the degree of refining. 


gives some 
within identical 
the so-called 
impurities show a heavier or higher 


run 


base or groups of oils: 


specific gravity than the general 
of paraffinic and naphthenic oils The 
oils may be purchased on a weight or 
volume basis, 

The refining procedure using sul- 
phurie acid entails losses due to the 
large quantities of strong acid em- 
ployed: fairly large quantities of acid 
are needed to exhaustively remove all 
coloring matter plus “impurities.” It 
so happens that appreciable portions 
of valuable hydrocarbon material are 
also attacked by the acid and are con- 
verted into useless by-products, such 
as sludge, etc. One must therefore 
reckon with refining losses of 60 per- 
cent or more by this method of manu- 
facture. 

During this stringent refining a de- 
Vol. 31, 
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crease in the specific gravity and a 
marked loss in viscosity takes place. 
It is therefore necessary to start out 
with a raw distillate considerably 
heavier than the grade or viscosity of 
the finished oil desired. 

In the application of technical white 
oils used in the textile industry, or as 
instrument or watch oils, great stabil- 
ity is called for: this necessitates a 
highly refined oil, since oxidizing oils 
producing small quantities of oxidized 
products quickly contaminate the sen- 
sitive parts of these machines; simul- 
taneous corrosion also takes place due 
to attack of the organic acids formed. 

However, as already mentioned, lu- 
bricity or lubricant-value diminishes 
as the stability of an oil becomes bet- 
ter. In order to increase the lubricity 
of these very stable oils, small quanti- 
ties of neutral and stable fatty-oils are 
at times added. Best quality neats-foot 
oil is often this 
\¢ ompounded oils . 


used for purpose 


Saponifiable Yet Oily 
Highly lubricants for the 
textile (knitting, 
spindles, etc.) occupy a spec ial place 


refined 
industry weaving, 
in this category. Due to the spraying 
of oil from the bearings or spindles 
there is the ever present tendency to 
spot or stain the fabric: the 
must be washable. Compounded oils 


stains 


are again called for due to these rea 
sons; they are to some degree saponi- 
hable, and vet will possess good sta- 
bility, and a good degree of oiliness 

Such relatively 
and if the viscosity desired is too low, 


oils are expensive 
they still show some tendency to spray 
off from fast rotating spindles. To 
offset the thinning or dilution effect 
of the fatty oil, various soaps are 
added as oil thickeners, Any stains 
that may be formed on the fabric by 
spraying of the oil are then easily 
washed out. The so-called “permanent 
oils” were thus developed. The water- 
soluble and saponifiable constituents 
aid in removing the lubricating oil 
from the fabric before final finishing 
of the yarn. Any impurities in the 
form of insoluble oxidation products 
would ordinarily leave spots and stains 
on the finished fabric after 
Highly refined oils are called for as a 
base to produce compounded oils. es- 
pecially for use on heavily bleached 
textile followed by sensitive 
dyeing The matter of oil 
purity can be over-emphasized since 
staining is also caused many times by 
minute metallic particles and _ rust 
originating in the bearings. The best 
solution in this case is to redesign the 
bearings, as mentioned by E, H, Kad- 
mer some years ago. 

The textile industry also uses tech- 


washing. 


goods 


processes. 
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nical white oils, besides in lubrication, 
also in the form of oil emulsions to 
soften wool, cotton and silk yarns and 
to impart glossiness. Such oils are 
good wetting oils, and when used spar- 
ingly their purpose and object is to 
gather and attach the loose microscopic 
fibers back to the threads and thus pro- 
duce a soft feel to the yarn. 

Technical white oils are used in the 
leather industry as fattening oils (com- 
pounded for kid and as high-gloss oils 
for chrome leather, which is of high 
quality and light color), the object 
again being to give a softening effect 
to the material. 

The metal-working industry employs 
technical white oils in the quench- 
hardening of small delicate parts, such 
as watch springs, screws of very small 
and exact dimensions; 
formation of corrosive products dur- 


coke, ( arbon or 


ing the process rule out any type of 
unstable or oxidizable oils 

In summarizing the various uses for 
these specialty oils, the recent devel- 
opment of non-sludging turbine should 
be mentioned, The objective to obtain 
non-sluding properties has led to proc- 
esses for heavily treating various dis- 
tur- 
bine oils which are technical white oils. 


tillates. obtaining in most cases. 


Some type of polar hydrocarbon 
material, however, is needed to lend 
some degree of oiliness to these oils 
Most of these hydrocarbon compounds 
give rise to instability: on the other 
hand, the impurities discussed here ap- 
parently show anti-oxidant properties 
and are inhibitors toward certain kinds 
of oxidation. Some of the inhibitors 
form protective such as 
may be 


hearings. and so forth. 


substances. 


the case on metal surfaces. 


Protective substances present at 
times in the distillate to be 
treated are often removed and 
lost during the treatment. By careful 
adjustment of the refining procedure 
good stability is obtained with most 
distillates: stability decreases as the 
solvent or acid treatment becomes more 


crude 
most 


drastic. Modern turbine oils are there- 
fore additive-containing oils, derived 
from the idea of adding neatsfoot oil 
to white oils, forming the compounded 
oils used in the textile industry. The 
modern turbine oils are therefore still 
the fairly heavily treated type of oil 
to obtain certain types of stability, and 
adding back or incorporating specially 
designed compounds to the oil to ob- 
tain some suitable tvpe of stability 
requirement, not obtained by mere 
treating in the plant. This procedure 
produces stable oils under highly con- 
trolled conditions without relying on 
the presence or absence of so-called 
“natural inhibitors.” 

The picture is somewhat different in 
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the case of the pharmaceutical and 
cosmetic white oils; highest stability 
and purity is called for, as is evident. 
The stability requirements are differ- 
ent from those of the industrial oils. 
The medicinal oils are not subjected 
to high temperatures, and of course 
seldom used in the presence of corro- 
sive or reactive substances, 

A drastic refining or purification 
procedure is called for to remove 
eventually the last traces of reactive 
impurities, The presence of the latter 
is usually detrimental when such oils 
are compounded with medicinal agents. 
perfumes, waxes, and the like. Most of 
the impurities that may be present in 
the oil are of an acid nature, either 
remaining in the oil from improper 
treatment or more often the result of 
newly formed oxidation products; ma- 
terials of this type are irritants. One 
of the requirements for these white 
oils is that they must show no acidity. 
Careful manufacturing control nowa- 
days eliminates the presence of free or 
mineral acids, Drastic treating condi- 
tions likewise remove potential oxida- 
tion accelerators. 

The cosmetic oils. which are almost 
white, are suited for external use only. 
blended with a variety of 

and are 


They are 


substances. used in creams, 


omtments, pastes, et 


Medicinal Oils 

The pharmaceutical or 
oils. intended for internal use are the 
most drastically refined oils, passing 


medicinal 


various national pharmaceutical tests 
They are used as laxative oils, and as 
solvents in obtaining of various plant 
extracts: a tasteless, odorless and non- 
fluorescent oil, having the appearance 
of water, is called for. 

It is generally the practice to refine 
the more viscous petroleum fractions, 
as very low oils, such as 
spindle oil cuts, usually finished up 
“oily odor.” 


viscosity 


with a characteristic 

The finished white oils are the “par- 
affina liquida” pharmacy, 
though the term connection 
with the paraffin of commerce. Actu- 
ally, whatever their original, these oils 
contain considerable naphthene hydro- 
carbons. 

These oils. as stated, are 
laxatives, and are not absorbed in the 
human body. They find use also as 
sterilizers for medical instruments, and 
to some extent as anti-rust oils at ordi- 


used in 
has no 


used as 


nary temperatures. 

Virtually all countries have detailed 
specifications and test-methods in their 
pharmacopeias to insure pure and edi- 
ble white oils. Revisions to these speci- 
fications are made from time to time. 
usually only in the minor tests such as 
specific gravity, viscosity, and other 
properties. 
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MAINTENANCE 
And OPERATION 
How To Do It— 





Amine Reclaimer 











This item and “Check Valve On Air 
Supply” on page 135 are prize winning 
Operation Kinks” from the Panhandle 
Plains Regional Meeting of NGAA, Ama 
rillo, Texas, November 20, 1951 





_— convent method o the treater still level controller. The centrate the reclaimer solution. When 
m rine rlutio s to periodi feed comes from the still bottom the solution is concentrated. the steam 


cally set a “p eater. operat through a check valve The heating condensate is used to restore the solu- 
ing this p intil the solution is clear element receives exhaust steam down tion to the original levels. After a sec 
s pie re ' nun ontrols S Oo . ’ > s 
_ | ' j res tr ang f the — on treater still end concentration, the residual is 
ime consider ‘ mour ‘ nD o ne Ss causes the r aimer t eT 
, . : eo — a ame oe ; tx, dumped through a valve in the bottom 
Che reclaimet d is perma ate at the same temperature as the still - 
reclaimer 
nent and is in continuous operation and prevents cracking of the amine of the reciaime 
The operation, requiring a minimum When the reclaimer is full after ap George Zorns 
of attention, has onlv one control proximately ten days of operation, the . 
hillips Petroleum Compan 
which m not a necessity The reclaime r feed is cut off as we I as the exhaust I - re : 0 _— mpony 
is set so that its level is maintained by steam. Live steam is then used to con- Hobbs, New Mexico 
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Maintaining Asphalt 
In The Fluid State 








NE refiner, faced with maintain- 
() ing asphalt in the fluid state 
through lines, valves and pumps, 
solved the problem without special 
equipment through the use of steam 
jackets and pads 

The most pressing problem was the 
congealing of asphalt in cast-steel gate 
valves. Loosening frozen valves with 
the aid of a dutchman resulted in ex- 
valve stems. The 

solved by the 
shown in 


cessive breakage of 
finally 
course as 


problem was 
use of a steam 
Figure 1. The steam course is made 
by splitting a two-inch pipe nipple 
in half. These soles are forged to the 
contour of the valve body and then 
welded in place. By welding two 1- 
inch pipe collars at opposite ends of 
this jacket, steam was piped from the 
steam jacket on the adjacent line. 
The expansion loop in an asphalt 
line presented a special problem since 
complete jacketing was out of the 
question. The use of a half sole welded 
to the outside rim has proved to be 
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a satisfactory heating pad as shown 
in Figure 2. Particular attention must 
be given to the type of weld on this 
loop, as the weld must have the same 
coefficient of expansion as the loop. 

With pumps used in intermittent 
service, asphalt congealed in the valve 
chambers, piston and packing to make 
the pump inoperative. The use of a 
torch to heat up the fluid end of the 
pump was used as an expedient meas- 
ure, but the practice of playing an 
open flame on any kind of equipment 
is dangerous. As an alternative, the 
pump was flushed with hot solvent. 
The final solution was the use of a 
steam chest on each side of the pump 
as shown in Figure 3. The chest was 
fabricated from sheet metal and was 
shaped to the contour of the pump. 
The use of hold the chest 
against the pump aided the job of 
welding cast iron and steel. The use 
of this steam chest serves as an ade- 
quate heating pad for pump start-up 
the steam has been shut 


lugs to 


even when 
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MAINTENANCE 
And OPERATION 


off previously. 

Loading hose, employed to transfer 
hot asphalt into tank trucks, was also 
heated with a steam-jacketed scabbard 
as shown in Figure 4. By keeping the 
metallic hose cased in the scabbard, 
the residue of asphalt in the unit is 
fluid at all times; and loading can 
be begun as soon as the driver makes 
connections to the tank truck. The 
scabbard is made by splitting a con- 
venient length of 6-inch pipe and 
welding scabs on the outside of both 
sections. Provisions were made for 
steam to enter and pass through both 
sides. Steam hose is used for the 
jumper, since the scabbard must be 
opened and closed several times daily. 





Check Valve 
On Air Supply 











4" Series 15 blind 
flange drilled and 
reamed to take valve 


5 feather-type com- 
pressor valve from 
VSL. Clark 


4° series 15 blind 
flange drilled and 
reamed to take valve 


6" = 3" Conc. Weld 


Red 


| 
KJ 
_ GIVE a positive check on air 

supply pressure, the valve shown 
in the sketch was fabricated for an 
instrument air compressor. Two 4-inch 
series 15 blind flanges were drilled 
and machined so as to take a 5-inch 
feather-type compressor valve. A 6- 
inch x 3-inch concentric weld reducer 
was welded to each flange and also to 
the piping. 

Hugh Smith 

George Zorns 

Phillips Petroleum Company 

Hobbs, N. M. 





MAINTENANCE 
And OPERATION 
How To Do It- 





Handling Barrels 


In Groups of Four 











rHVO EXPEDITE the movement of 
| drums used for shipping asphalt, 
one welder developed a set of lifters 
will handle barrels in 


which groups 


of four. The device is patterned some 
what on the principle of ice tongs. 
but expanded to suit the parti ular 


problem 

The frame of the apparatus is made 
steel approximately 3 
inches wide and a half-inch thick, ar 
the form of 


of heavy bars 


ranged in a Greek cross 
ind reinforced between each arm with 
The the 
ire drilled with an oblong hole 

for different 
lifted by the apparatus 
tongs are attached to these 
and 


similar steel outer ends of 
irms 
to compensate sizes olf 
drums when 


The lifting 


holes with clevises pins, made 
from machine bolts so the clevises may 
be disconnected or locked tightly with 
lock washers. The 


pair of tongs ts 


frame in which the 
retained is made of 


heavy metal plate in the form of a 


pyramid with 


The 
tical plates with a 


truncated ( hopped 
contains two iden 
the 


spacer 


corners frame 


ring at apex 
welded to a ferrule. as a 
bolt is in 
place. At 
identical 
the 


ferrules 


which a machine 
serted to lock it in 
corner of the 
drilled to 


with 


through 
ear h 
frame holes 
are arms of 
the 


machine bolts 


support 


tongs welded and 
The space between the 
side plates and the ferrule is such 


that the arms are free to move up and 


down without binding and frequently 

are lubricated to prevent friction. 
The outer the tong arms 

are bent sharply at approximately 90 


ends of 
degrees, forming a finger about 214 
inches long. On the inside of the finger 
is a short piece of angle iron with the 
top angle trimmer to fit beneath the 
bead at the top of a common oil drum. 
These angle are bent 
slightly, to the average 
size drum so the grip below the top 
bead will be secure and firm. 

The dimensions of the cross are such 
that the oblong hole at the outer end 
will be within narrow limits. to place 
each of the four the same distance 
apart. When placing empty drums on 
a platform, they 


iron pads 


conform to 


are always set in 


patterns of four. If filling on a circular 
track, the drums are placed in two 
rows, or multiples of two, so the pat- 
tern will always provide four drums 
set closely to each other. 

The truck handling the apparatus 
is equipped with a telescoping boom 
which may be shortened or lengthened 
at will. The winch line of the truck 
passes over a sheave at the tip of the 
boom and ends at a loop, which is 
inserted in a clevis attached to a loop 
in the exact center of the cross. The 
truck may be backed up to a platform 
too high for a fork lift and may be 
adjusted to load railroad cars, or the 
boom can be passed into the open door 
of a box car when shipping drums 
by rail. 








Dolly for Oil Purifier 








(77 HERE a large and heavy oil 
\\ purifier is used on compressors, 
the job of cleaning and replacing the 
inside element has been simplified by 
building a dolly for the instrument. 
This type purifier was built with a 
ring base containing three equidistant 
holes for mounting permanently on a 
pier or other solid The 
dolly was made by trimming a sheet 
of tank steel in a rough triangle, wider 
at the back than at the front, so three 
casters could be attached, thus elimi- 


foundation. 


nating as much overhang for the foun- 
dation as possible The casters 
mounted in the conventional manner, 
each being free to rotate in a full cir 
and the purifier case set down on 
the steel plate and bolted in position. 
Oil from the 
purifier to the circulating system of 


were 


cle; 


lines were connected 


the crank-case of the compressor, and 
the unit remains in position until such 
time that reconditioning or cleaning 
may be required. At this time, the oil 
lines are broken out, and the purifier 
is wheeled to a convenient place on the 
floor, or outside the building, 
where waste oil can be disposed of 
without making a mess on the clean 
concrete 


even 





Maintenance and Operation 
Ideas 
Are Worth Money. 
Send your HOW TO DO IT sug- 
gestions with photos or sketches 
to Editor, Petroleum Refiner, 
Box 2608, Houston, Texas. 
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Cit-Con Whips Lube Plant 
Instrumentation Problems 


Automatic regulation of compressors used for pres- 
sure control; temperature-controller over- 
instrumentation solved 


rF W 


t VV 


Cit-Con Oil Corporation 


NSTRUMENTATION of new 

plants is never and often 

the problems must be solved by 
trial and error. Cit-Con’s lube plant at 
Lake Charles, La.. was no exception 
but their instrument department rose 
to the challenge offered by four major 
problems. 

As a background to the instrumenta- 
tion problems, the oil processing facili- 
ties consist of twin vacuum units for 
preparing five base cuts. From these 
cuts five grades of high V.I. lube oil 
are produced by a blocked operation. 
The three lightest distillates are sol- 
vent refined in the Furfural unit, then 
MEK solvent dewaxed and contacted. 
The heaviest distillate and the short 
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resid from the vacuum tower bottoms 
are solvent refined in the Duo-Sol unit, 
then MEK dewaxed and contacted. In 
addition to these lube oil operations 
the paraffin waxes from the three light- 
est distillates are finished to market 
specifications by blending, bauxite per- 
colation, slabbing and packing. 
Throughout all these units there are 
nearly 800 instruments and some 450 
diaphragm motor valves. 

The first item to be discussed deals 
with the compressor control at the 
Duo-Sol unit. The problem was to de- 
sign an instrumentation system for the 
automatic control of the compressors 
which regulate the pressure on the dis- 
tillation units. These compressors main- 
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tain a constant pressure on seven towers 
operating at 70 pounds propane pres- 
sure. The towers are either distilling 
or stripping essentially single boiling 
point materials such as water and sol- 
vent from relatively non-volatile oils. 
The bottoms composition of these tow- 
very sensitive to pressure and 
temperature changes. A change in pres- 
sure of a few pounds can either stop 
distillation or cause extremely fast dis- 
tillation with the resultant danger of 
“pukes.” One circuit in this system in- 
cludes a tube still reboiler. Changes in 
pressure here have a tremendous effect 
on the system. This is because the 
liquid holding capacity of the tube 
still is far greater than the tower the 
tube still is circulating. Here a reduc- 
tion in pressure causes sudden evapora- 
tion in the tube still and a large 
quantity of liquid is displaced from 
the still into the tower. The tower 
bottom is on level control the 
liquid pushed out of the still immedi- 
ately flows out of the tower. The re- 
turn of pressure to normal means that 
evaporation in the tube still will be 
suppressed and the tower level will go 
very low in order to refill the tube 
still. These points show the importance 


ers is 


80 








OUTPUT AIR FROM PRCO-Z 


SO" SURPLY AIR a RELAYS ANO UNLOAOERS 


WORKING 








2.0 PSI 


ALL TIMES 


PRESSURE 
14.5 PS/ 
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of ood pressure mitrol this 
system 
tl] ishit o 


50 


Propane is continuousty 
into the 70-pound system from a 


pound propane system In addition a 


blow down from equipment u the 250 


pound system « tled into the 70-pound 


sVstem 
The three « 


propane gas in 


ompressors handling the 
the 70-pound svstem 
motor drivet 


speed 
reci prot atu machines 
The compressors are equipped with 
1ir operated diaphragm unloaders 

installed at Cit-Con to 
pressure on this 


70-pound system is described below 


The svstem 
maintain a constant 
See Figure | 

The heart of the control is a master 
pressure control instrument which sup 
com 
start 


plies the impulse to operate 


pressor unloaders, compressor 
stop controls and a shutoff valve on 
the blow down system The compressor 
air operated diaphragm 
types operating on 50 pound air. The 
ir to the unloaders is supplied 
through snap action three-way relays 
which are set to act in a prescribed 
from the 
The 
into this 
valve for 


unloaders are 


sequence as the output air 
control varies. 
also fit 
shutoff 
system. The steps in 
best be 
assumed as 


master pressure 


start-stop controls 
sequence as does the 
the blow down 


this operation can seen if 


conditions are follows: 
The compressors are lined up in the 
normal way with one compressor set 
for manual operation, which means it 
will be running at all times, and the 
other automatic 


two <« ompressors in 


position ready to cut in and out as 
required 

It will also be assumed that pressure 
below the desired 


on the system s 


pressure of 70 pounds but rising. Un 
der these conditions the manual com 
will he 
inloaded and the other 
ire shut dow: \ the 


the first set of 


pressor running completely 

compressors 
pressure rises 
inloaders of the run 
ling compressor will load, so that the 
. half loaded The second 
set of unloaders then loads so the com 
pressor is running f illy loaded. As the 
further the blow down 
close so that 
will 


compressor 


pressure Trises 


control valve starts to 


pressure from an outside source 


be reduced. The pressure still is rising 
so the second compressor starts fully 
unloaded. First one set of 


then the other load up and there are 


unloaders 


two compressors running fully loaded 
At this control 
valve is completely closed, shutting off 
propane 


point the blowdown 


any outside source of CLon- 
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Figure 2. Water Removal System-Furfural Unit 


tinued rising pressure then causes the 
third compressor to start fully un 
loaded. 

It will then load up in the manner 
described for the other compressors 
In general. the three « ompressors fully 
loaded will take care of all conditions 
because they are sized so that two of 
them will handle the normal maximum 
load. If a condition 
three 


design propane 
should arise where all 
pressors do not handle the load and 


the pressure continues to rise, there is 


com- 


a simple pressure controller on the 
suction trap which will open a control 
valve to a flare line. Excess pressure 
will be bled off before safety valves 
begin to pop. This is an important 
consideration because if the tower 
safeties let go. valuable solvent vapor 
and propane will be lost. 

Table 1 covers the operation of the 
system with the actual 
each operation in terms of controlled 


sequence of 


air pressure from the master pressure 
This shows the close cali- 
various op- 


hold 


controller 
bration necessary for the 
The same conditions 
here as were assumed earlier. 
As a control system this works very 
The complication comes 


erations 


well real 


TABLE | 


Outpet Aw Pressure 
Of Master 
Functen 
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n control viave starts to clase . 
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-ompressor load 
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compressor load 
ow down control valve is full) closed 
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compressor load 
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when the system is installed so that 
any of the three compressors can be 
used on manual with either of the two 
remaining compressors being either 
first or second automatic. This had to 
be set up so the could 
make such a change depending on their 
choice or the mechanical condition of 
the compressors. Figure 1, a sketch of 
the actual instrumentation, shows how 
this was done by using a number sys- 
tem. It can be seen that if the op- 
erator opens all valves listed for one 
group and closes all those not listed, 
he knows he has a certain sequence of 
operation. 

The first design of the pilots used 
gave some trouble in this application. 
The pilots could be set accurately 
enough but if both set screws did not 
hit in a groove of the knurled knob, 
an uneven pressure on the large adjust- 
ing knob would cause the adjustment 
to be off as much as two pounds. This 
was particularly objectionable when it 
made an automatic compressor start 
partially loaded. The latest pilots have 
a lock nut arrangement on the adjust- 
ing knob and no trouble is now en- 
countered with change of adjustment. 

The next problem occurred at the 
furfural unit and involves a case of 
over-instrumentation which caused 
many unnecessary hours of hard work 
for both the operators and instrument 
men who tried to make this installation 


operators 


work. This case involves the water re- 
moval tower of the solvent 
system. Final stripping of furfural 
from both raffinate and extract is done 
with steam. Therefore the condensate 
from these stripping towers contains 
both water and furfural. A primary 
separation of the furfural and water 
in the liquid state can be made by a 
decanter. The best separation which 
can be made in a decanter is about 
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Figure 3. MEK-2 Oil and Solvent Charge Instrumentation 


80 percent furfural removal at 110° F., 
which temperature is about as low as 
can be expected with 92° F. cooling 
water. This means that 20 percent of 
the furfural coming into the decanter 
will remain in the water layer. It is 
the function of the water removal 
tower to recover the furfural which 
will not settle out of the water. This 
is done by a distillation process in 
which all the furfural and some water 
are distilled overhead. The boiling 
point of this mixture is lower than 
the boiling point of pure water. In 
this system the water layer from the 
decanter is pumped to the top tray of 
the water removal tower. Exhaust 
steam is introduced into the bottom of 
the tower to supply the heat to distill 
the water-furfural feed mixture. The 
general arrangement and instrumenta- 
tion of this tower are shown in 
Figure 2. 

This looks like a perfectly feasible 
control setup for such a system. With 
steam as the heating medium the tem- 
perature controller regulating the 
steam should assure sufficient heat to 
the tower. If the temperature should 
fall more steam would be added and 
vice versa. In most systems this would 
be true. In the furfural-water system 
under discussion the temperature con- 
troller cannot operate in a straight 
forward manner. The boiling point of 
furfural-water mixtures with composi- 
tions varying over the wide range of 
from about 93 percent furfural—7 per- 
cent water to 5 percent furfural—95 
percent water all have a constant boil- 
ing point of about 208° F. at atmos- 
pheric pressure. Even with 100 percent 
steam there would be a temperature 
change of only 4° F. A big change 
would occur only if the vapor composi- 
tion became greater than 93 percent 
furfural. which would not be possible 
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with the use of open steam. Soon 
after operation was started it was 
noticed that no matter how much 
steam was put in the bottom of the 
tower, the temperature recorded on the 
TRC did not change. As usually hap- 
pens, after many hours of trying to 
make the installed instrumentation 
work, a review of the process factors 
was made. This study revealed that 
the furfural-water system is a constant 
boiling mixture in the concentration 
range used. Therefore the temperature 
remains constant and a TRC could not 
possibly work. 

The TRC was finally removed and 
the steam is now set by hand, from 
experience, at a point where it is 
known that enough heat will be added 
to distill all the furfural from the 
water layer of the decanter. A sniff of 
the water from the bottom of the 
tower shows when enough steam is 
being added. If the steam is set in 
excess of that needed for distillation 
of the furfural, the tower performs its 
function without further attention. The 
only precaution necessary is to see 
that the excess steam used does not 
overload the condensing system or 
decanter. 

This case is presented as one of 
those which often can be repeated in 
successive designs. It also illustrates 
clearly how a good understanding of 
processing can be most useful to an 
instrument engineer. This does not 
mean an instrument man must be a 
process engineer, but he should try to 
dig into those fundamental concepts 
which are involved in the system that 
is being instrumented. 

The next two cases which have some 
unusual features occurred at the MEK 
dewaxing units. The first of these deals 
with the instrumentation of the control 
on the waxy charge to the dewaxing 
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unit, blending of solvent with this 
waxy oil, and distribution of the re- 
sultant charge mix into three parallel 
streams through double pipe exchang- 
ers and chillers. Unsatisfactory opera- 
tion forced revision of the original 
system. 

The original system as installed was 
quite conventional. It consisted of 
flow controls on each of the three 
charge mix streams to the exchangers 
and chillers. The waxy charge was not 
controlled directly but was the pri- 
mary flow of a ratio controller which 
controlled a secondary solvent flow 
from a solvent receiver. This stream 
of solvent was not enough to supply 
the full quantity needed so an auxili- 
ary supply of solvent was required. 
This came from another source under 
control of a liquid level on another 
receiver. The original control system 
is represented by the solid lines shown 
in Figure 3. On paper this looks like 
a perfectly operable set up. There 
were two things, however, which called 
for changing the instrumentation. 

In the first place this system pro- 
vided no protection against filling the 
chilling system with straight waxy oil 
and thus plugging it. This would 
result in a considerable loss in produc- 
tion. The situation arises if a solvent 
pump is lost for any reason. If this 
happens, the controlling flow meters 
on the three split streams do not 
recognize that solvent flow has been 
reduced; therefore they try to main- 
tain the same flow as before. With 
the solvent flow reduced the waxy oil 
flow tries to meet the demand. The 
other solvent flow may also try to 
come up but will be insufficient and 
soon the pump will lose suction or the 
liquid level will shut off the flow, de- 
pending on which pump has been lost. 
It is obvious that this is an intolerable 
situation, for no matter how good the 
operators are, it is certain to happen 
sooner or later. As a corrollary to the 
above problem, another condition 
existed in our plant which could hap- 
pen in any similar setup. The waxy 
oil charge pump had head characteris- 
tics which allowed it to put up so high 
a head at some plant capacities that 
the solvent pumps could not pump 
against it. This condition again led to 
exactly the same plugging of the chill- 
ing system with waxy oil as was de- 
scribed before. Perhaps the heads on 
the solvent and waxy charge pumps 
could be better balanced but it is easy 
to see that such balancing of heads 
with centrifugal pumps would be next 
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to impossible to cover all capacity 
ranges 

Both problems were put up to our 
instrument department and they recom- 

the instrumentation system 
dotted in Figure 3. These 
instruments are a pressure controller, 
actuated by a tap on the 
combined charge mix line to the chiller 
controlling a valve 


mended 
shown 

pressure 
flow controllers, 
in the waxy oil line, and an air relay 
from the transmitter air of the solvent 
This relay 
supplies air to the positioner on the 
valve installed in the oil line 
Here is this system would react 
to some operating conditions. Consider 


flow of the ratio controller 


waxy 


how 


again that a solvent pump is lost. This 
time either of two things happen, both 
of which will shut off the waxy oil so 
If the 
transmitter air of the solvent flow goes 
below the relay set point, the relay will 
shut off the waxy oil control valve by 
cutting off the supply air. If the solvent 
flow is reduced but not low enough to 
work the relay, the low dilution waxy 
oil mixture when chilled will raise the 


it does not plug the chillers 


pressure in the chillers and the pres- 
sure controller will start reducing the 
amount of waxy being charged 
Thus the new instruments furnish pro- 
tection if a solvent pump is lost 
What instruments do for 
the high head on the 
waxy oil pump? It is easy to see that 


do these 
condition of 


the pressure controller can be set at a 
point where the valve controlled by 
the controller throttles the 
waxy oil stream so the solvent pumps 
can function as desired without having 
to buck the extremely high head of 
the waxy oil pump 


pressure 


Figure 4. Shutdown on Compressor 1 
Sumps; 4) Low Oj! Pressure. Shutdown on Turbine—! 
Process—1! 


Shoft Seal; 


High Level on Suction Tray; 


With this setup the system can op- 
erate just as it was planned originally 
but with protection against operating 
interruptions due to plugged chillers. 
Changes in plant throughputs can be 
controlled easily and smoothly by 
changing the settings on the three flow 
controllers on the split streams going 
to the chillers. 

The second case at the MEK plants 
discussed here deals with the main in- 
strumentation of the refrigeration pro- 
pane compressors which are centrally 
located and designed,to take care of 
the refrigeration for both MEK plants. 
In this system there are three 1165- 
ton compressors. One provides for 
MEK-1, another for MEK-2, and the 
other is a common spare. One normal 
compressor 1s driven by non-condens- 
ing turbines which take 600-pound 
steam directly from the boilers and 
discharge into the 200-pound refinery 
system. From there it is used for heat- 
ing and prime movers throughout the 
rest of the plant. The other normal 
compressor is driven by a condensing 
turbine and the spare compressor has 
a non-condensing turbine drive. 

For steady operation, it is essential 
that the operating compressors main- 
tain as constant a suction pressure 
as possible. The compressors operate 
at constant speed because with cen- 
trifugal compressors, especially of this 
size, it would be impractical to attempt 
capacity control by changing the speed 
of the compressor. This means that 
some other means must be found to 
maintain a steady suction pressure. 
The MEK system does not have rapid 
or frequent changes in refrigeration 
requirements, even though filters are 
regularly being taken off for washing. 
The surge tanks provided on the filter 
feed and filtrate which are used in 
exchangers ahead of the propane chill- 
ers take care of such changes in a 
satisfactory manner. The refrigeration 
2) High Dischorge Pressure; 3) High Level in Oil 
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load that does change is on the solvent 
coolers for the cold wash solvent used 
in washing the cake. This changes each 
time a filter is taken off the line for 
washing. This load. however, is small 
compared with the total refrigeration 
load and therefore its effect is small. 

With this background of the system 
it is obvious that the easiest way to 
maintain a steady suction pressure 
would be to by-pass some of the com- 
pressor discharge directly back to the 
suction. This is what was done on the 
installation. On the surface it would 
seem that such a by-pass control op- 
erated by a pressure controller would 
take care of the full requirements for 
such a system. Where a centrifugal 
compressor is used, the by -pass control 
is not the whole answer. This is due 
to a characteristic of the centrifugal 
compressor and not the system itself. 
It is well known that if the flow to a 
centrifugal compressor is below some 
critical point, the compressor will 
develop a puffing action which can 
become quite violent. The machine will 
shake and lines will bounce around 
much like steam lines that have a water 
hammer. Since this is a flow problem, 
it is necessary to augment the com- 
pressor control system with a flow con- 
troller to prevent the flow from the 
compressor from falling below the 
critical point and causing “puffing.” 

The way instrumentation of the dual 
pressure and flow controls was applied 
in this installation is illustrated in 
Figure 4. Both the pressure controller 
and the flow controller are tied into an 
automatic selector. As long as the flow 
from the compressor is above the set 
minimum, the pressure controller will 
have full control to function as a by- 
pass controller. If it should happen 
that the flow should fall below a selec- 
ted minimum the flow controller will 
take over regardless of the pressure 
condition. This is to make sure that 
the compressor does not develop a 
dangerous surge due to low flow. If 
under these conditions the pressure 
goes up in the suction trap something 
else must be done to adjust the load 
to the compressor that is affecting the 
pressure. 

The selector control air is connected 
to the control valve through a relay. 
The function of the relay is to take 
the control away from the selector 
should the suction trap pressure reach 
15 pounds. In such a case the by-pass 
valve will be closed by the relay. This 
is to protect the over pressuring of 
the suction trap and consequent over- 
loading of the compressors by high- 
suction pressure. 
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Have You Tried Aluminum 
In Your Refinery ? 


Design engineers giving aluminum consideration 
because of its unusual properties; use shows 
substantial increase 


LUMINUM, the giant 
of the metals field, is assum- 
ing increasing importance as 
Engineering 


young 


a 


a construction material. 
designers must now give it careful con- 
sideration because of its unusual prop- 
erties which insure its successful appli- 
cation in many fields. 

During the past decade, the use of 
aluminum by the petroleum industry 
has increased substantially. Resistance 
to sulfur bearing gases, carbon dioxide, 
refinery atmospheres, sea coast envi- 
ronments, and cooling waters, coupled 
with an advantage 


trend, has accounted in a large meas- 


increasing cost 
ure for this expansion in the use of 
aluminum alloys. Outstanding qualities 
include light weight, excellent resist- 
ance to corrosion, and good strength. 
Aluminum instrument tubing is enjoy- 
ing wide usage. Because of the trend 
toward petrochemicals, many of the 
problems now being faced by petro- 
leum 
which previously have been experi- 
enced by the chemical industry. Table 
1 lists chemicals which have been 
handled and processed in aluminum 
equipment and represents avenues of 
future investigation of the application 
of aluminum alloys by petroleum re- 
hiners. 


Tankage and Equipment 


Aluminum storage tank roofs for 
sour crude oils have been in service 
for more than 20 years in locations 
where steel roofs failed in less 
than five years. At present, there are 
over 100 aluminum tank roofs in serv- 
ice. The ninth edition of American 
Petroleum Institute Standard 12C 
Appendix D contains information on 
the design and fabrication of alumi- 
num roofs. Aluminum heat exchanger 
tubes have been used for more than 
18 vears handling sour gasoline stocks. 
Aluminum bubble caps have given 
service lives of 10 to 15 years in debu- 
tanizer columns handling gasoline dis- 
tillate from West Texas sour crudes at 


refiners are the same as those’ 


temperatures from 200° to 425° F. 
Similar service has been realized from 
aluminum bubble caps in cracking 
unit fractionating columns for 
crude gas oils at temperatures ranging 
from 400° to 625° F. One major 
refiner aluminum bubble caps 
throughout one of its refineries for 
both and sour stocks except 
where caustic or strong mineral acids 


sour 


uses 
sweet 


are encountered. Tests prove that alu- 
minum is as inert as glass to refined 
products, such as lubricating oils. This 
is important where it is desirable to 
avoid oxidation and sludging of re- 
fined products. Although both cast and 
wrought aluminum alloys have been 
used for this service. it is conceivable 
that the wrought alloy caps may have 
several advantages over the cast caps 


since they should have less tendency 
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to “coke-up,” are lighter, and are more 
ductile. 

An acute sulfur and sulfuric acid 
shortage has led oil refiners to convert 
hydrogen sulfide removed from petro- 
leum products into elemental sulfur 
or sulfuric acid. Aluminum forms and 
piping for molten sulfur are only 
some of the many uses of this metal 
in the production and landling of ele- 
mental sulfur. Because of their excep- 
tional resistance to sulfur fumes and 
gaseous compounds of sulfur, alumi- 
num alloys are also used for building 
materials and structural parts for 
plants in sulfur producing areas and 
in regions where the atmosphere is 
contaminated with sulfur or sulfur 
bearing compounds. 


Petrochemicals 


The use of aluminum is growing in 
the rapidly expanding petrochemicals 
industry. Thirty-six aluminum tank 
cars are in service transporting syn- 
thetic glycerine. Fleets of aluminum 
alloy tank cars also carry ammonium 
nitrate solutions, acrylonitrile, acetic 
acid, formaldehyde, etc. The long and 
successful service of aluminum with 
fatty acids, aldehydes, ketones, etc., 
i record. Aluminum re- 
action by these sub- 
stances and does not cause discolora- 
breakdown of the products 


is a matter of 
corrosive 


sists 


tion or 
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handled 
oxvgen plants recently 


Fischer-Tropscl 


Both of the large 


built for use 


tonnage 


in connection with 
synthesis plants have been built almost 
entirely of aluminum. Similar plants 
t im the constructor -lage The 
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droger 123° | 


Heat Exchangers 
Ist iluminum is resistant t 
sul fice 
hydrocarbons ind 


1luminum heat exchar 


' dro en immonia ‘ arbon 


dioxide cooling 
rer tubes 


crack 


well as 


,aters 
ive proved ideal for catalytic 
werhead condensers, as 


or intercoolers and aftercool 


aluminum tubes 


handling 


from 


me rehnery 
heat exchanger 
cata 


d water phase 


lytic cracking in which ammonia and 
hydrogen sulfide are present in con- 
Ammonia corrosion 
tubes is becom- 


siderable amounts 
alloy 
bothersome and has 


otf copper base 
ing increasingly 
led to the use of aluminum tubes in a 
number of instances. 

The catalytic 
coking of furfural are familiar prob- 
alloy 


Bec ause 


polymerization and 


when using base 


for furfural 


lems copper 


tubes rehning 
sludging of 
tubes for 
coolers are 


iluminum does not cause 


oils or furfural, aluminum 
furfural 


Based on more than 


lube oil and 


dely ace epte d 


o years service. one refiner has re 
ported savings up to $1000 per year in 
the maintenance of a single heat ex 
bundle by 
tubes to handle furfural and furfural 


iffinates in a lube oil plant 


changer using aluminum 


Aluminum heat exchanger tubes are 
I the production of gaso- 
Natural gas 
compressor intercoolers and aftercool 
tubed 
ind have shown successful continuous 


em used Tl 


line from natural gas 


ers have been with aluminum 


more than three 
debutanizet 


operation for years 


Depropanizer and overt 
head condensers with aluminum alloy 
tubes also are proving very successful 
Lean oil-rich oil heat exchangers hav 
ing aluminum tube bundles are being 
substituted for both 


their initial cost and because of 


steel because of 


lowe I 
hydrogen sul 


excellent resistance to 


fide contamination. The temperature 


of operation of lean oil-rich oil coolers 


is about 475° F. Despite this, a num- 
ber of these units have been operating 
satisfactorily with aluminum tubes 
rolled directly into steel tube sheets. 
Generally, the use of aluminum tube 
sheets would be recommended where 
temperatures above 250° F. are en- 
countered. This is done to eliminate 
possible loosening of the tubes from 
differential expansion 
the temperature fluctuates widely. 

The percentage of sulfur-laden 
(sour) crudes and products to be han 
dled is their 
special resistance to these corrosives, 
j 


used sut 


thermal when 


increasing. Because of 


aluminum tubes have been 
cessfully in the desulfurization of gase 
ous and liquid hydrocarbons. Dietha 
nolamine and various glycol amine 
solutions are common absorbents used 
in desulfurization. Gas coolers used in 
conjunction with amine strippers have 
been tubed with aluminum because of 
its excellent resistance to corrosion by 
hvdrogen sulfide 

The success of aluminum tubes in 
many oil refineries, gasoline plants and 
installations has been pri 
the outstanding 


chemical 
marily the result of 
performance of aluminum clad tubes 
with fresh, salt and brackish cooling 
No failures attributable to the 
‘either fresh or salt 


have vet been observed where 


waters. 
cooling water 
water} 
this type of heat exchanger tube has 


been employed, either in service in- 
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TABLE 1 


Related Aluminum Applications in 
The Chemical and Petrochemical 
Industries 


FP PP PP PY 


it ns 
and Amn 
Nitrate 


stallations or in experimental units 
In the case of fresh water, one installa- 
tion has been in service 17 years, while 
in salt water nearly four years have 
elapsed since installation. Installations 
on the Texas Gulf, and Atlantic coasts, 
where heavy industrial contamination 
exists. bear testimony to the excellent 
resistance of the aluminum clad alloy 
tube to these waters. Although clad 
tubes are generally recommended in 
preference to non-clad tubes, especially 
when there is no service experience or 
where complete analysis of the water 
used is lacking, non-clad alloy 
being used with cooling 


being 


tubes are 


waters where it has been determined 
that the waters being handled are not 
corrosive to it. When non-clad tubes 
are used, it must be established that 
the cooling water is free of even traces 
of compounds of metals such as coppe1 
lead, Aluminum alloy tube 
sheets are recommended for 
use with aluminum tubes. With cooling 


tin, ete 
generally 


waters having a chloride content less 
than approximately 50 ppm, aluminum 
tubes usually are 
with steel tube sheets. If subsequent 
inspection reveals galvanic corrosion, 


successfully used 


zine bolted or sprayed on the water, 
side face of the tube sheet can effec 
tively reduce galvanic attack 

The excellent 
num to atmospheric exposure has led 


resistance of alumi- 
to its increased use in windows, stair- 
ways, railings, tread plate, spandrels, 
Excel- 
with a 
alu 
relatively 


roofing, siding, nails, paint. ete. 


lent obtained 


when 


appearance is 
minimum of maintenance 
minum alloys are used. A 
recent development has been the use 
of aluminum sheet to weatherproof 
thermal Aluminum sheet 
normally is applied around a moisture 


insulation 


barrier to prevent any possible corro 
sion which might occur should moist 
insulation contact the aluminum sheet 
Another recent development has been 
the instru 


substitution of aluminum 


MAINTENANCE 
And OPERATION 


aw 


Aluminum 
be sub 


tubing for 
tube 
size for 


ment copper. 


instrument usually can 
stituted size. Tube coils are 
available up to 1000 feet in length 

lhe non-sparking characteristics of 
aluminum and its light weight are ad- 
vantageous in material-handling equip 
One has 
made considerable use of aluminum 
drum skids, dock plates, etc. 

Aluminum conduit, 
boxes, lighting fixtures, etc. are 
because of freedom from 
long life in coastal, 


ment large oil company 


cable. connec 
tion 
being used 
maintenance and 
industrial and refinery atmospheres. 

rhe design of equipment for use by 
petroleum refiners is governed by a 
bodies. Alumi 
num least par- 
tially by all the principal groups 

The 1949 edition of the Standards 
of the Tubular Exchangers Manufac- 
turers Association (TEMA) 
standards for the construction of alu- 
minum Aluminum 
heat exchanger tubes are covered by 
ASTM specification B-234-48T. 

rhe ninth edition of API Standard 


number of regulatory 


enjoys recognition at 
includes 


heat exchangers. 


Aluminum Sheet on Towers, Heat Exchangers and Pipe Lines for Weatherproofing 
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12C covers aluminum crude oil storage 
tank roofs and top gs in Apper 
dix D 

The American Society of Mechani 
cal Engineers (ASME) Code for Ly 
hired Pressure Vesse Is recognizes allovs 
SS and 4S under code cases 994 (re 
opened } ind 1ii4 respectively It 
isually is possible to obtain insurance 
for aluminum pressure vessels even 
wher no specifically overed by 
AS\VIT ( cases where design ind 
onstruction have been in accordance 

the intent f the code 


Precautions 
ommon with other materials of 
ition such as copper base 
tluminum alloys are suscepti 
severe attack in the presence ol 
mercury compounds or metallic met 
iry. Whereas copper base products 
ire susceptible to stress corrosior 
crackit i the presence of these 
chemicals, aluminum allovs are sus 
ceptible to severe pittin attack and 
possible pertor ition Fron contacts 
with industry. it is felt that the insidi 
effects of mercury contamination 
ire not fully appreciated by design 
and operat engineers. It would be 
llent engineerin practice regard 
| 1? the material of construction 
employed, for petroleum refiners to 
take all possible precautions against the 
introduction of metallic murcury orf 
mercury salts into the process streams 
Inasmuch as aluminum alloys are 
susceptible to corrosion by mineral 
acids, such as hydrochloric acid and 
alkali metal or alkaline earth hydrox 


is ‘. 


Large All-Aluminum Heat Exchangers 


ide solutions, special precautions 
should be taken to prevent the con 
tamination of process streams by these 
materials 
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Figure 1B. Schematic Details of Typical Equipment, Pumps, and Piping 


Thermal Insulation for 


Industrial Requirements 


Part V. Specification and Apptication of the Atmospheric 
Temperature Range Insulation 


RAY THOMAS 


Carbide and Carbon Chemicals Corporation 
South Charleston, W. Va 


HE atmospheric operating 
temperature range for ther- 
mal insulating materials is 
32° and 212° F. At first thought only a 


simple application of insulation would 
seem to be required because of the 
small difference between the operating 
temperature and the atmospheric or 
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surrounding air temperature. How- 
ever, this is not the case. The moisture 
in the atmosphere causes a vapor pres- 
sure problem which is more difficult 
to handle than the thermal problem. 

Where the operating temperature is 
greater than the surrounding air tem- 
perature, the vapor pressure is out- 
ward from the pipe or equipment sur- 
face, so a vapor barrier is not needed 
on the outer surface. Where the oper- 
ating temperature is lower than the 
surrounding air temperature, the va- 
por pressure is toward the lower tem- 
perature surface of the pipe or equip- 
ment. A vapor barrier should then be 
provided on the outer surface of the 
insulation to prevent moisture, in the 
vapor stage, entering the insulation. 
Operating temperatures which fluctu- 
ate or which may be above or below 
surrounding air temperatures, depend- 
ing on its level, present the relatively 
difficult problem of providing a vapor 
barrier to prevent the insulation from 
becoming wet without trapping mois- 
ture within itself, 

After the requirements of an instal- 
lation have been evaluated and selec- 
tion of materials made accordingly, 
specifications should be prepared for 
obtaining the correct materials and for 
their proper application. 

Depending upon operating and at- 
mospheric conditions and methods of 
application, almost all insulations (ex- 
cept the upper elevated temperature 
insulations) may be used in this oper- 
ating temperature range. Table A con- 
tains a list of insulating materials 
which are generally suited for the at- 
mospheric temperature range. 


TABLE A 


MATERIAL 





Mineral Woo! molded with asphalt binder 
Felted cattle bair 

Vegetable cork 

Asphaltic filled cements 

Layers of corrugated sheet asbestos 
Glass fibers molded with binder 
Laminated asbestos felts 

Processed amosite asbestos fibers 
Glass wool fiber cement 

Cellular glass 

Felted glass fibers 

Mineral wool molded with binder 
Calcium silicate 

Mineral wool fiber cement 

Felted mineral wool 


Other insulations may be added to 
this list. The list should not be inter- 
preted to indicate that any one of 
these materials is the best in all cases. 
Each material has certain applications 
where it will be superior to others 
and that is where it should be used. 


Specifications 

Equipment specifications should 
name and describe the insulation (or 
insulations) to be used. Included 
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Figure 2. Schematic Diagram of Temperature Drop In Application Type (3 


list of the phys operating conditions and the materials 


ca hemical., thermal, moisture and ised. These methods are 


lectrical properties required and any Mle Installat 
tests needed to verify them. (It is well ng t t s al 

note the forms and sizes of the — 
materials to be furnished and what 

lerances in these sizes are permissi 
ble Any insulating cements or se« 
mdary insulating materials should be 
specihed Accessories used for secur 

finishin ind coating should be 

sted and described in order to obtain 
the proper materials throughout 

Application of the materials needed 
n this temperature range is divided Installation according to Method | 
into four methods, depending upon should be similar to most high tem- 


Figure 3. Application of Insulation To Line Flange. Atmospheric Temperature Range (Operating 
Temperature Above Ambient Temperature) 
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perature applications because the 
vapor barrier on the outer surface is 
not important. The higher operating 
temperatures cause the vapor pressure 
to push outward and a barrier on the 
outer surface would only tend to trap 
the moisture in the insulation. This 
method of application is shown on 
Vessel 2. Figure 1B. The block or 
blanket insulation should be installed 
with joints tightly butted. and be s¢ 
cured in place by studs, clips, strap 
ping, or wire as desired, Water-mix 
cement may be used to fill cracks be 
tween the blocks or blankets or for 
leveling, but the use of this cement 
should be kept to a minimum since the 
drying time will be lengthened at these 
operating temperatures. Hydraulic- 
setting insulating cement may be used 
to advantage in this application. Outer 
finish indoors should be of cement 
reinforced with netting, or canvas, 
which ever is desired. Insulation lo 
cated outdoors must be thoroughly 
dry when weatherproofing is applied 
Weatherproofing should consist of a 
lapped asphalt felt or a sprayed, bushed 
or troweled mastic finish. Special pro 
visions should be made to protect 
bands. wire. or netting under the 
weatherproofing. Any moisture in the 
insulation will be forced outward and 
condensation will occur under the 
weatherproofing. This condensation 
can cause severe rusting of any steel 
located directly under the weather- 
proofing. 

Application Method 2 is for insula 
tion of equipment with an operating 
temperature that is generally lower 
than the surrounding air temperature. 
Since. in this case, the vapor pressure 
caused by the higher surrounding air 
temperature is inward, it is necessary 
to have a vapor barrier on the outer 
surface of the insulation to resist en- 
trance of the vapor. Preventing mois- 
ture vapor from entering the insulation 
and condensing on the equipment is 
very important. At operating tempera- 
tures above freezing but below sur- 
rounding air temperature such mois- 
ture passing through the vapor barrier 
will condense. 

If the equipment is steel or iron, 
severe rusting will occur unless the 
surface is treated with a rust pre- 
ventive. The rust preventive must be 
applied before the insulation is in- 
stalled. After the surface is prepared 
the block or blanket insulation should 
he installed with all edges and ends 
tightly butted together and secured 
with clips, wire, strap or twine best 
suited for securement. Metal fastenings 
should not extend from the equipment 
to the outer surface as they will cause 
cold spots on the outer surface at w hich 
points condensation will occur. Iron 
wire and steel strap are subject to 
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rusting and must be protected. Where 
dissimilar metals are used, particu- 
larly rust resistant metals, care must 
be taken to prevent galvanic currents 
being set up. 

If the equipment happens to be of 
aluminum, special care must be taken 
to prevent this action. Where metals 
dissimilar to the equipment are used 
for securement, an insulation highly- 
resistant electrically must be provided 
to protect the equipment from galvanic 
action. Where cellular glass, which 
has high electrical resistance in addi- 
tion to being a thermal insulation, is 
used, care must be taken to seal the 
joints with a satisfactory electrical 
resistant mastic to prevent moisture in 
the joints completing the electrical 
circuit. 

After the insulation is applied, 
properly sealed and secured, the vapor 
membrane is applied to the outer sur- 
face. The vapor membrane must com- 
pletely cover the surface and must 
extend to and be completely sealed to 
any projections through the insulation. 
This membrane may consist of tape 
and sealing compound, it may be a 
brushed, trowled, or sprayed vapor- 
resistant mastic, or it may be lapped 
and sealed vapor-resistant felts or 
sheets or any combination of the three. 
Some vapor barriers are not good 
weatherproofings and, where equip- 
ment is located outdoors, barriers of 
this type must be protected by a 
weatherproofing material. The weather- 
proofing may consist of cut-back or 
emulsified asphalts, mastic compounds, 
felts or sheets. When sprayed, troweled 
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or brushed weatherproofing is used 
over a vapor barrier it must have good 
adhesion to the vapor barrier or trouble 
will develop. 

Application Method 3 applies where 
the equipment generally operates be- 
tween 32° and 212° F., but for periods 
of time is operated in excess of these 
temperatures. Where this occurs, if 
the highest temperature exceeds the 
temperature limits of the insulation 
used for the 32° to 212° F. range, an 
additional insulation is required to 
protect the atmospheric temperature 
insulation from the high temperature. 
A schematic diagram of this condition 
is shown in Figure 2. The thickness of 
the inner layer high temperature in- 
sulation must be sufficient to produce 
a temperature drop which will bring 
the temperature down to the range of 
the outer atmospheric temperature ma- 
terial. This inner layer insulation 
should be sufficiently resilient to ab- 
sorb the movement resulting from 
expansion and contraction of the equip- 
ment, without transmitting it to the 
outer insulation. The iner layer insula- 
tion should be strapped or wired into 
place, as required. The outer layer of 
insulation should be installed over the 
inner layer in the manner called for in 
Method 1 or Method 2, depending 
upon the general operating tempera- 
ture level. 

Application Method 4 is determined 
not by the operating temperature but 
by the type of material selected. This 
method is used for the application of 
mastic insulation, Sprayed, troweled 
or brushed mastic insulation can be 
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Figure 4 (left). Application of Insulation to Flanged Valves. At- 
mospheric Temperature Range (Operating Temperature Above 


Ambient Temperature). 


Figure 5 (above). Application of Rigid Insulation To Line Flange 
Atmospheric Temperature Range (Operating Temperature Above 


Ambient Temperature). 


used to quite an advantage where the 
factors are such that some insulation 
is needed and built-up block or blanket 
installation is not economically justi- 
fied. The mastic insulations consist of 
asphaltic or Gilsonite compounds 
mixed with cork or vermiculite gran- 
ules. The surface of the equipment to 
be insulated must be clean and dry. 
A rusty surface should be cleaned by 
sand blasting or another available 
method. Where a priming material is 
required to obtain good adhesion to 
the working surface it should be used 
as directed by the manufacturer before 
application of the mastic. For large 
areas, the most economical method for 
application of mastic insulation is 
spraying. The insulation mastic should 
be sprayed on the surface to the re- 
quired thickness with allowance made 
for shrinkage. Where final thickness 
exceeds one-fourth inch it may be 
necessary to apply the mastic in two 
or more coats. In most instances these 
mastics should be applied to a surface 
at a temperature between 40° to 140° 
F. It is not advisable for the material 
to be applied when ambient air tem- 
perature is less than 40° F. When 
thoroughly dry, most mastics will with- 
stand temperatures from —40° to 
+300° F. No outer weatherproofing 
is required as the mastic insulating 
cements are weather resistant and 
water repellent. 

Piping application specifications are 
divided into four methods similar to 
the equipment application specifica- 
tions and for the same reasons. 


Application Method 1, like equip- 
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is for lines operating at tem 
above the air 
temperature. Application of the insu 
lation will be similar to that described 
in Part UL (Perroteum Reriner, 
March, 1952) for high-temperature 
The line shown in Figure IB he 


peratures surrounding 


lines 
tween Vessels | and 2 is typical One 
exists this 
temperature range and the high tem 
This difference is less 
to 


main difference hetween 
perature range 


outward ¥ ipor pressure present, 
keep the insulation dry, because of 
the 
For this reason rusting of steel pipes 
likely to at this 
than at the higher 
level. To protect steel pipe it ts well 
to the with a 
inhibiting the 


The insulation should 


smaller temperature differences 


is much more occur 


temperature range 


treat pipe surtace rust 


coating before insula 
tion is applied 
be applied with all joints tightly fitted 
ind butted 
with strap, wire or other 
medium. Where wire is 
he tight 
embedded in the insulation to leave no 
which 
or cause injury to person 
Fittings should be insulated with 
block or blanket, as 

Fitting insulation 
secured in place similarly 


piping Water 


cements may be 


ind he secured in place 
satisfactory 
used it must 
drawn und the twisted ends 


projections may puncture sur 
face finish 
nel 

pipe 
the « 
should be 
to method 
mixed insulating 
to fill cracks and voids but use should 


be held to an absolute minimum since 


insulation 
ase may be 
used for 


used 


usually little heat is available for dry 
Again a hvdraulic-setting insulat 
used to 
advantage in plac e of the heat-drving 


ing cement may sometimes be 
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insulating cement. Indoor finish may 
of finishing cement or canvas 
outdoors the finish must be 
thus requiring a 


sheet, sprayed, 


consist 
jacket; 
weatherproofed, 
jacket of felt, 
brushed or troweled 
Consideration must be 


or 
mastic weather- 
proohng given 
to protection of the concealed metal 
since 
under 
side of the weatherproofing can cause 
failure of the holding materials. Typi- 
cal application of a line flange and 
valve at this operating temperature is 
shown in Figures 3 and 4 
Application Method 2 is used to 
insulate pipe operating above freezing 
but below surrounding tempera- 
tures. As in all cases of atmospheric 
operation any moisture which 
denses on the surface of a steel pipe 
is liable to cause rusting. As previ- 
ously rust-resistant coat- 
ings on the pipe should be applied 
before insulation of the line is begun. 
Insulation used at this operating tem 
perature level should be of the 
temperature type resistant to deteriora- 
tion from moisture. The pipe insula- 
tion should be installed with joints 
fitted and tightly butted to eliminate 
voids. Where sealing 
compound is used to cement joints, as 
in the use of a rigid insulation such as 
cellular glass, it must be moisture-free 
and resistant to moisture migration 
Wire and strap used to secure the 
insulation should be of a rust-resistant 
material However. where the wire or 
strap is of dissimilar metal to the pipe 
a highly resistant electrical insulation 


wire and strap against rusting 
condensation of moisture on the 


air 


con- 


mentioned, 


low 


unnecessary 


Figure 6 (left). Application of Rigid Insulation To Flanged Valves. At 
mospheric Temperature Range (Operating Temperature Below Ambient 


Temperature) 


Figure 7 (above). Application of Blanket Insulation to Line Flange. At 
mospheric Temperature Range (Operating Temperature Above Ambien* 


Temperature) 


should be installed between the two 
to prevent setting up galvanic currents 
Fittings may be insulated with rigid 
block, preformed insulation or blanket 
insulation. Whichever insulation is 
used should be carefully fitted with all 
tightly butted together. No 
water-mix insulating should 
be used on the pipe or fitting insula- 
tion. A vapor barrier should be ap- 
plied over the outer surface of pipe 
and fitting insulation. This membrane 
may consist of a vapor-resisting mas- 
tic, friction tape sealed with suitable 
compound or jackets of metal or vapor- 
resisting felts carefully sealed at the 
joints. A combination of vapor barriers 
may be used such jackets over 
regular pipe surfaces and mastics over 
irregular fitting surfaces. Where two 
types of barriers are used one should 
overlap the other at their junction to 
insure a complete seal. Outdoor piping 
and fittings will require weatherproof 
ing protection over the vapor mem- 
brane if it is not weather resistant. 
Weatherproofing should be applied as 
previously outlined. A typical appli- 
cation of rigid insulation on fittings 
and the location of the vapor barrier 
is shown in Figures 5 and 6. A typical 
application of blanket insulation on 
fittings and the proper placement of a 
vapor barrier is shown in Figures 7 
and 8. 

Application Method 3 is used where 
the operating temperature may be 
raised beyond the ordinary tempera- 
ture limit of this range for an extended 
period. No inner layer of cushion in- 
sulation should be installed on piping 


joints 
cement 


as 
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as is occasionally required on equip- 
ment insulation, because the circum- 
ferential expansion of pipe is normally 
within the manufacturing clearances 
of pipe insulation. No cushioning ma- 
terial is necessary in the absorption of 
longitudinal expansion of the piping 
since damage to the insulation can be 
avoided through the use of slip joints 
built into the insulation. This is sel- 
dom required since expansion becomes 
a problem only on long straight runs. 
The insulation selected for this instal- 
lation must be able to function at the 
maximum temperature without break- 
down. The insulation shall be applied 
by Method 1 or 2, as previously de- 
scribed, depending upon whether the 
normal operating temperature is above 
or below the ambient or surrounding 
air temperature. The only other pre- 
caution to be considered is where the 
operating temperature requires the use 
of a vapor barrier as described in 
Method 2. Care must be taken to stop 
a sufficient distance from any hot sur- 
faces any flammable materials used in 
the vapor membrane so that no fire 
hazard will exist when the line op- 
erates at maximum temperature. 

Application Method 4 for piping, as 
in the case of equipment, is a method 
to provide insulation where the eco- 
nomic factors do not warrent the use 
of sectional or blanket insulation. The 
surface of the pipe and fittings must 
be clean and dry. The insulation, con- 
sisting of an asphaltic or Gilsonite 
compound containing vermiculite or 
cork granules, should be sprayed, 
brushed or troweled to the desired 
thickness on the piping and fittings. 
Temperature limitations and other con- 
siderations are as described in appli- 
cation Method 4 for equipment. 

Field application of insulation in 
this temperature range is more diffi- 
cult than is at first apparent. The appli- 
cation is not the same as used for high 
temperatures nor ts it the same as used 
for low temperatures. Even where the 
operating temperature is higher than 
the ambient temperature it is impor- 
tant that the insulation be kept dry 
before, during and after installation. 
If any insulation becomes wet it should 
be removed and replaced with dry in- 
sulation. At temperatures 
below 212 F. 
to the operating temperature, is too 
long to wait for the application of 
weatherproofing. At operating temper- 
atures below ambient air temperature 
insulation will never dry, except under 
rare atmospheric conditions, once it 
becomes Although the thickness 
of insulation in this temperature range 
is minimum, owing to the slight tem- 
perature difference, the damage which 
might be caused by improper applica- 
tion is great. Not only will improper 


operating 
the drying time, owing 


wet. 
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Figure 8. Application of Blanket Insulation To Flanged Valves. Atmospheric Temperature Range 
(Operating Temperature Below Ambient Temperature) 


application cause additional heat loss 
or gain, as the case may be, but it can 
cause serious damage to the equipment 
or pipe on which the insulation is in- 
stalled. 

Field inspection of insulation appli- 
cation within the atmospheric range 
requires a complete check of all phases 
of the application. First, before any 
insulation is installed it is necessary 
that all equipment and lines are prop- 
erly treated with rust and corrosion- 
resisting coatings as specified. Second, 
the insulation must be properly fitted 
and secured. For any securement which 
might cause galvanic action, corrective 
measures must be taken before the in- 
sulation application proceeds. Third, 
the insulation should be checked be- 
fore and after application to be sure 
that it is in a dry state. Fourth, the 
insulation must be checked just before 
the application of the vapor barrier or 
the weatherproofing to determine if it 
has been maintained in a reasonably 
dry state. Fifth, the vapor barrier 
should be completely inspected to de- 
termine whether any breaks or cracks 
are present which would prevent ob- 
taining a complete sea!. Particularly 
close attention must be given to the 
inspection of inside corners, junctions 
of materials, joints, projections and 
under surfaces to detect faults in seal- 
ing. Good field inspection can save 
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expensive but improperly insulated 
equipment from premature removal 
from service. 

In most instances good maintenance 
lies in the making of small repairs 
before they grow to be extensive. If the 
weatherproofing and vapor membrane 
is maintained free from holes and 
breaks, efficient life of the insulation 
will be much longer than if no atten- 
tion is given to weatherproofing or 
vapor barrier. If, however, a break 
occurs and goes unnoticed until the 
insulation around the break becomes 
wet, the wet insulation should be re- 
moved and replaced with dry insula- 
tion before damage can spread. When 
necessary to replace insulation, care 
must be taken to fit tightly and securely 
the replacement insulation into the 
existing insulation, offsetting where 
possible. The vapor membrane must 
be replaced and sealed to adjacent 
membrane, and any cut-away weather- 
proofing must be replaced. The best 
maintenance is low cost maintenance. 
A most important caution to be ob- 
served: Increase the frequency of in- 
spection and remove all insulation at 
the first sign of corrosion after piping 
or equipment is removed from service 
for an extended period. 


End of Part V. Part VI will appear 


in an early issue. 
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Union Oil ¢ pany of Californ 


Stillman Robert Haire and Foreman Everett Freligh find both school and recess pleasantly 
instructive 


Union Oil Company Employes 
Look Ahead by Going to School 


AID the engineer to the stenog 

s rapher 
differs from methane.” 

She replied: “Hexane differs from 

methane only because the hexane mol 


“Tell me how hexane 


ecule contains six carbon atoms in 
stead of one. and also "2 

That an engineer should have 
sought-—and obtained— such informa 
tion from a stenographer occasioned 
no surprise among the 50-odd people 
present, for this was an adult class in 
petroleum processing at Harbor Jun 
Angeles. The in 


structor was Gale be Peterson, engineer 


ior College. Los 


in the Refinery Process department of 
Union Oil Company of California's 
Los Angeles refinery, and the students 
were employes from the same plant. 

It all started about a year ago when 
personnel men at Union's Los Angeles 
decided that 
many employes wanted to know more 


and Oleum_ refineries 
about their plants, their company, and 
their industry 

Trained for specihe jobs, too few 
had any idea of the broader aspects 
of their work. To a stenographer, a 
refinery was a typewriter: to a ma 
chinist. a refinery was a lathe: to a 
welder, a refinery was a torch 

Why not broaden these emploves 
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with regular classes? Management ap- 
proved; the Contra Costa and Harbor 
Junior ¢ olleges offered their facilities: 
and on the plant bulletin boards went 
notices of classes in a general intro- 
duction to refining units, feed stocks 
and processes. 

More than 50 employes, including 
several foremen, registered for the 
class at Harbor Junior College and 
took their exams in January. In Feb- 
ruary, the initial class was promoted 
to an advanced course and a repeti- 
tion of the starting course was offered 
to newcomers. 

The arrangement with Contra Costa 
Junior College resulted in the award- 
ing of 65 certificates of completion to 
employes of Oleum Refinery on Feb- 
ruary 7—the largest industrial group 
to complete such an adult education 
course in that area. Fifty-nine of the 
class are continuing through an ad- 
vanced course of petroleum technol- 
ogy during the current semester and 
are eligible for college credits. 

Though the classes are exclusively 
for Los Angeles and Oleum refinery 
employes, Union Oil does not compen- 
sate the colleges other than through 
normal tax channels. The colleges also 
pay the salaries of the instructors, in- 











cluding that of Engineer Peterson, 
who was required to qualify for a 
California teacher's certificate. 

Cost to the students is $2.50, which 
also admits them to their school’s 
athletic contests. 

As outlined by Peterson, the objec- 
tives of the course are 1) to provide 
a general knowledge of all phases of 
petroleum processing; 2) to promote 
a better understanding of the work- 
ings of each unit in the Los Angeles 
Refinery: 3) to clarify the interrela- 
tionships of each unit, showing its 
dependency on the others; and 4) to 
give an appreciation of background 
topics such as the nature, occurrence, 
production, chemistry, separation. and 
manufacture of petroleum products. 

The course is introduced with a 
study of the history and origin of the 
petroleum industry. Attention is given 
to geology and related sciences as the 
class follows the flow of oil through 
exploration, drilling and production. 
Some time is spent on topics closely 
related to production, including con- 
servation practices, dewatering, desalt- 
ing. field separation, cycling and other 
field processing methods. 


Outline of Course 

Next comes a general description of 
methods for separating crude into gas, 
gasoline. kerosine, diesel, lube base 
stocks and intermediate products. A 
brief outline is given of the field of 
organic chemistry and chemical re- 
actions, with emphasis on petroleum 
hydrocarbons. Finally comes the treat- 
ment of the products and_ specific 
processes used to remove undesirable 
constituents. 

Movies. slides and models are used 
extensively in presenting the class ma- 
terial. 

This course typifies the college- 
industry educational programs de- 
scribed by Raymond J. Casey, director 
of Los Angeles Harbor Junior Col- 
lege, as “the most important contribu- 
tion that a community college can 
make to the area it serves “ 

The value of the course was summed 
up by a student as follows: “Since my 
job is rather specialized, I have little 
opportunity to find out what goes on 
in the rest of the refinery and just 
exactly how my work fits in with over- 
all operations. At first I thought the 
course might be too technical for me 
since I only have d high school edu- 
cation, but the organic and physical 
chemistry involved and the various 
refining processes have been explained 
in such a way that | have even sur- 
prised myself with the degree to which 
I have been able to understand these 
things. This, of course, has made my 
job much more interesting.” 
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White Paint Cuts Losses 
On Petroleum Products Storage 


Tests just completed indicate saving of $1500 per 
year for each 80,000-barrel gasoline storage tank 


and. .G. D. HARDEN 


npany 


VAPORATION losses—which 
may run into terrific debits 
can be cut sharply by painting 

products storage tanks solid chalk 
white. The white paint reduces tem- 
peratures inside the tanks on hot days, 
minimizes breathing, and reduces con- 
vection currents inside the tanks 
Tests recently concluded by Shell 
Oil Company also indicate that a 
solid white tank is more efficient than 
a “two-toned” tank. Contrary to pop- 
ular belief, if two colors are used on 
a tank it is far better to paint the 
sides white rather than the roof. This 
article reports the quantitative effects 
of reflective roof and side wall paints 
on total tankage losses 
The test divided 
parts as follows 
©@Twelve drums were painted white, 
aluminum and black. Each was 
half filled with gasolines of vari- 
ous vapor pressure grades in each 
color. They were weighed daily 


was into three 
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to determine losses 
A pilot tank farm with 1000-gal- 
lon tanks was constructed. The 
tanks were painted various colors 
as required. Accurate measuring 
devices, for both liquid and vapor 
losses and for air intakes, were 
installed on each tank 
Two 80,000-barrel, cone 
tanks were used in one experi- 
ment to verify the validity of 
quantitative data derived from 
the pilot tank farm. (The excep- 
tion noted above to the comple- 
tion of this data is one further 
experiment to be conducted in 
80,000-barrel tanks to confirm 
the relationship between the ef- 
fects recorded in the pilot tank 
farm and in full-scale commercial 
operation 
While the experimental tank farm 
was being constructed the relative loss 
was predetermined by a study of 50- 
gallon drums painted white, alumi- 


roof 
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FIGURE 1 (left). When sidewalls of cone roof 
tanks are painted aluminum and roof painted 
white, convection currents are set up in the two 
phases inside tank, which result in high evapo- 
ration and large volume breathing. 


FIGURE 2 (right). When top of tank is painted 

dark color and sidewalls painted white, there 

is less convection. The vapor tends to stratity 

and heat entering roof provides its own insula- 

tion, primarily effecting thermal expansion 

characteristics of vapor. Best of all—paint tanks 
solid white. 


num and black. Twelve 50-gallon 
drums were painted in units of three 
with chalking white, black, aluminum 
and artificially weathered aluminum 
paint. 

The three-barrel units, each as- 
signed a given paint, were filled half 
full with 8.8, 12.1 and 13.8 Reid 
Vapor Pressure motor gasoline. Each 
day the drums were weighed to within 
plus or minus 's of a pound. The 
total weight losses for the period of 
the test were used to develop the loss 7 
figures relative to the chalking paint 

Table 1 

In order to substantiate and lend 
more credence to the drum data, in- 
vestigation with the experimental tank 
farm started in the fall of 1950. The 
purpose was to determine product loss 
relative to a white cone tank for a 
weathered aluminum cone roof tank, 
a black cone tank, and a white lift 
roof tank having a lift capacity equal 
to 28.5 percent of the volume of the 
tank 

The tank farm was built around 
tanks having 1000 gallon shell ca- 
pacity, and originally consisted of 
three cone roof tanks, a lift roof and 
a floating roof tank. The floating roof 
tank was dropped from the study be- 
cause of inability to develop a seal 
tight enough to insure correlation 
with the performance of the parent 
commercial tank. Each tank is located 
on a chat pad and calibrated with 
water using Bureau of Standards cali- 
bration cans. The tanks were fitted 
with gauge glasses for liquid measure- 
ment and positive displacement gas 
meters to measure the venting and 
breathing action in the vapor phase 
Thermocouples were installed by 
which continuous reading could be 
made for liquid and/or vapor tem- 
peratures. For the purpose of these 
investigations, the model tanks Were 
half filled with 13 to 14 pounds RVP 
gasoline. 

The results of this study are sum- 
marized in Table 2. 

Supplementing Study No. 1, the 
tanks were emptied, gas freed and 
filled with air so that the metered 
measurements of the breathing and 
venting action were a direct index of 
the amount of solar heat absorbed and 
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radiated by each color of tank paint 
The relative ratios of the breathing 
action of the tanks filled with atmo- 
sphere are noted in Table 3 
Comparing these two initial investi- 
gations, it is noted that while there 
is the same order of difference in the 
relative effects of heat absorption by 
the black, aluminum and white coat- 
ings, the magnitude of the difference 
in the study including both liquid and 
vapor phases is greater than in the 
study with air alone. In the single 
phase air study, the relative ratios 
decreased from 1.8 to 1.5 for weath- 
ered aluminum and from 2.4 to 1.7 
for black paints respectively. ‘I his de- 
crease or relative factors for the single 
phase air study, is attributed to the 
elimination of heat absorption by a 
liquid phase with its attendant vapor 
expansion These losses are those 
which result from changes in vapor 
pressure and are additive to the 
breathing losses. It is apparent that 
this latter effect contributes almost as 
greatly to the total venting and 
breathing action of the storage tank 
as does the natural thermal contrac- 
tion and expansion of the vapor 
These facts being recognized, an- 
other study was begun in which we 
compared the relative losses from an 
all white cone tank with a cone roof 
a white roof and alumi- 
num The losses from the 
aluminum and white tank were 1.5 
times the loss from the all white tank 
Comparing the 1.5 with the 
1.7 relative ratio previously developed 
tank, we find 


tank having 
side walls 


ratio 


for an all aluminum 
that painting the roof white, insuring 
1 high deeree of reflectivity, reduces 
the heat absorbed by the vapor, but 
it does not commensurately 
the over-all volatile loss; all of which 
adds additional credence to the propo- 
sition that sidewall color is the major 
factor influencing the magnitude of 
the loss from motor gasoline storage 

The importance of the color of the 


shell of a storage 


reduce 


vessel 1s also con- 
firmed by the relation which exists 
between the temperature rise of the 
vapor compared to temperature rise 
of the liquid. In the work with the 
small tank farm, we find that the 
temperature of the vapor increases 
3° to 4° F. for each degree 
the liquid temperature. This tempera- 
turt relationship which is specific for 
the small tanks, indicates that the 
liquid phase absorbs 120X the avail- 
able absorbed in the 
vapor phase despite the fact that 60 


rise ot 


solar energy 
percent of the tank’s surface area is 
in contact with the vapor phase. This 
somewhat startling difference in the 
amount of heat absorbed by the two 


phases is due in part to the extreme 
differences between the heat conduc 
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TABLE 1 
Relative Loss Fifty-Galion Drums 


New 
PAINT COLOR j oom 


Pounds gasoline lost 164% | 22% | 
Ratio to chalking white...| 1.0 4 | 


TABLE 2 
Study | 
Experimental Tanks Product Loss Ratios 
Relative to White Protective Coatings 
(14 Lb. RVP Motor Gasoline) 


Total Auw-Hydroearbor 
Vapor Vented 


Total hydrocarbor 


Vented as vapor 


TABLE 3 
Study 2 
Experimental Tanks—Volumes of Air Dis- 
charged Relative to White Protective 
Coatings A pheric Air 








tion—Black cone tank 
reference 


100% S05 | 59.0% 


TABLE 4 

‘ Study 3 
Experimental Tanks Product Loss Relative 
to White Cone Tanks 14 Lb. RVP Motor 

Gasoline 


C1 c.2 
White Reof Weathered 
Weathered Aleminem c.3 
Alummam Roof, White All 
Sade Sidewalls White 





Total air-bydroearbor 
vapor vented 

Total hydrocarboo 
wquid vented as 
vapor 

Liquid low 


TABLE 5 
Study 4 
Experimental Tanks Vapor Phase and Liquid 
Temperctures. Time 1200 Hr. 


C.1 c.2 
White Reef Weathered 
Weathered | Aluminem c.3 
Aluminum | Reof, White All 
Sidewalls | Sidewalls | White 





Average temperature 
* below roof 
Average temperature 
vapor phase 57 i 52.0° F. 
Average temperature 
1° below liquid 
surtace 
Average 
perature 
Atmospheric tempers. 


63.4° F 56.2° F 


quid tem- 


tivity coefficients for vapor versus 
liquid films. Also the differences in 
the rates of heat transfer arising from 
the thermal convection currents which 
exist in the vapor and liquid phases of 
gasoline affects the amount of heat 
absorbed by vapor. The relatively 
high capacity of the liquid phase for 
absorbing heat in comparison to the 
vapor phase emphasizes again the 
need for a highly reflective paint for 
the sidewalls of a storage tank. 

In order to demonstrate more 
clearly the relative effects of the solar 
energy which is absorbed and trans- 
mitted through the roof compared to 
the sidewall areas of a tank, a final 
study was made. The purpose of this 
was the development of relative loss 
factors for an all white tank, a tank 
with white sidewalls and an alumi- 
num roof, and finally a tank with 
aluminum sidewalls and a white roof 
The results, outlined in the chart, 
Study 4 (Table 5), graphically por- 
tray effects of the color of a tank’s 
sidewall on the over-all loss picture 
Relative loss ratios of 1.6 for air vapor 
and 2.0 for liquid are shown for the 
tank with the aluminum sidewalls, 
C-1, which approach in magnitude 
the relative losses previously arrived 
at for a weathered all-aluminum tank 
In sharp contrast are the relative 
ratios of 1.2 for vapor and 1.3 for 
liquid losses developed for the tank 
with the aluminum roof and white 
walls, C-2. These latter ratios indicate 
greater heat absorption by the alumi- 
num surface, but, despite this energy 
absorption, they are comparable to an 
all-white tank and almost exactly 
match the relative loss factors as- 
signed to a new aluminum finish be- 
fore weathering 


Interesting Contrast 

Another interesting contrast in the 
relative effects of the choice of color 
for a tank’s sidewall and roof is found 
in a comparison of the vapor and 
liquid temperature for the three test 
tanks. The temperatures shown in 
Table 4 were taken from the data 
for the days having a maximum solar 
radiation. In line with the consistently 
high rate of heat absorption by a 
weathered aluminum finish, it was 
found that the greatest vapor tem- 
perature normally occurs just below 
the aluminum roof, tank C-2. How- 
ever, comparing the over-all average 
temperatures for the respective tanks’ 
vapor phases, it is noted that this 
temperature relation tends to reverse 
the temperature for the tank 
with the white roof and aluminum 
sidewalls (C-1) is just slightly higher 
than the over-all temperature of the 
vapor phase under the aluminum 
roof (C-2). This result shows clearly 


and 
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the effect of convection currents gen- 
erated by the aluminum sidewalls 
versus the insulating effect of the hot 
non-circulating vapor under the 
aluminum roof. 

Another significant factor to be 
noted in the temperature analysis is 
found in the exact comparison of the 
liquid temperature for the two white 
sidewall tanks notwithstanding the 
fact that the temperature of the 
vapor phase directly below the alumi- 
num roof is some 5° F. greaver than 
for the all white tank. Also worthy of 
note is the 3°-4° F. difference in 
liquid temperatures which is recorded 
for the aluminum and white sidewall 
tanks 

By way of review, we have estab- 
lished the fact that solar energy is 
available along the approximate hori- 
zontal plane of the roof and along the 
vertical plane of the tank’s sidewalls. 
It is the energy transmission through 
the latter plane which accounts for 
the major portion of the heat energy 
which is converted to volatile loss 
from storage. The effectiveness of the 
sidewall transmission is a function of 
high heat transfer coefficients and 
thermal convection currents which 
abet the transfer of available side- 
wall energy to the two phases of 
gasoline. This absorption of sidewall 
energy (Figure 1) reduces the strati- 
fication of heavy hydrocarbon vapors 
near the liquid vapor interface and 
augments the natural breathing and 
venting of the tank by the constant 
readjustment of the liquid’s effective 
vapor pressure. In contrast, the 
transfer of energy downward from 
the roof area (Figure 2) primarily 
affects only the thermal expansion 
characteristics of the vapor, and 
tends to be self-insulating. 

It must be conceded that the data 
derived from pilot plant tanks did not 
have tangible quantitative value 
because of the small size of the storage. 
This left a reasonable doubt as to the 
applicability of the relative factors 
when projected to commercial stor- 
age. To dispose of any of these doubts, 
it was undertaken to develop the 
relative loss relationship between two 
80,000-barrel, cone roof tanks—one 
recently painted aluminum and the 
other all white. Both tanks were half 
filled with 40,000 barrels of 10.5 
RVP gasoline of identical specifica- 
tion 

The two tanks were equipped with 
gas meters and recording thermom- 
eters for the measurement of the 
volume of breathing and venting. The 
mechanical vents on both tanks were 
sealed to insure that all vapor and air 
leaving or entering the tanks would 
be measured by meter. 

Since a cone roof tank is a storage 


1045? 
1952 


Jul 


TABLE 6 
Study 5 
Relative Less 80,000 Carvel Cone Root Cage One-Hoalf Full 10.5 RVP Motor Gasoline 


QUANTITY MEASURED 


Ratio 
Aluminum 


New 
Alumimnom — 
Paint 


White 
Paint 


i 





Volume H.C. vapor vented, Ft.’ 60° F_/760 mm Hg 
Average percent expansion vapor p 
Average gallons per 100 ft. * vapor 


Barrels of gasoline lost ore 

trai feraeme oases pat ii 
iQ uring initial time heat absorption 

Over-all liqu: 

Percent liquid lost determined by Chenicek W hitman apparatus 


vessel for two phases of gasoline, an 
adequate picture of the relative effects 
of solar heat absorption necessitates 
the taking of data which will be a 
measure of the losses from both the 
liquid and the air-hydrocarbon vapor 
mixture. To meet this requirement, 
the following data were taken from 
each of the two 80,000-barrel tanks 
for the period of the investigation: 


Vapor Phase 
@ Volume of hydrocarbon vapor 
vented, measured by positive dis- 
placement gas meters 
Gallons of liquid gasoline per 
1000 ft.* of hydrocarbon vapor, 
measured by the determination 
of the specific gravity of vapor 
samples and the conversion of 
specific gravity to liquid gallons/ 
1000 ft.° vapor 


Liquid Phase 

Barrels of liquid lost, measured 
by float gauge and the midpoint 
temperature of the liquid. 
Percent of liquid lost, measured 
by the analysis of liquid samples 
in the laboratory using the Che- 
nicek and Whitman vapor pres- 
sure apparatus 

The over-all time period covered in 
this study was Sept. 18, 1951 to Oct. 
6, 1951. This period was divided into 
two parts, Sept. 18, 1951 to Sept. 23, 
1951, inclusive, and Sept. 24, 1951 to 
Oct. 6, 1951, inclusive. The first was 
a period of heat absorption in contra- 
distinction to the cooling and radia- 
tion observed during the second 
period. The relative losses developed 
for the two phases of gasoline are 
summarized in Table 6 

These results confirm the 1.3 rela- 
tive ratio previously developed for a 
new aluminum finish which substanti- 
ates work with replica storage and 
justifies the use of the ratio factors 
derived from experimental tank farm 
as a prognosis of the relative be- 
havior of commercial storage. 

From these somewhat involved 
studies, it is felt that enough informa- 
tion has been derived to set forth 
recommendations basically essential to 
establishing a sound product conser- 
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193,334 ft.2 | 148,010 | ft? | 
64% 

10.0 1000) 7 9 eal, 1000 
Rs 


| 
46 barrels | 26.0 barrels | 
76.0 barrels | 59.0 barrels | 
35.0 barrels | 18.0 barrels 
110 barrels | 77.0 barrels 
0.266% | 0.20% 
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-n2ore 
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vation program. It is obvious through- 
out this work that the magnitude of 
the venting and breathing action, en- 
tailing a daily loss of product, is a 
direct manifestation of the amount of 
solar energy absorbed by the vapor 
and liquid phases of the storage prod- 
uct. The roof and the sidewalls of 
the tank provide the media for the 
absorption and direct transmission of 
solar heat; however, due to the dif- 
ferences in heat transfer characteris- 
tics and the relative effects of energy 
absorption within the two phases of 
gasoline, we find that the sidewalls 
of a storage vessel transmit the major 
portion of the energy which is dis- 
sipated in volatile losses from storage. 

Control of solar energy absorption 
obviously rests with the choice of the 
color of the protective coating as- 
signed to the storage vessel. The most 
effective coating for the control of 
losses is a white paint for the roof 
and sidewalls; comparable to this, but 
not approaching the overall effective- 
ness of the all white paint system, is 
the two color system which embodies 
an aluminum roof with white side- 
walls. 

The extra cost of white paint, as- 
suming half the life for white paint 
as compared to aluminum, is perhaps 
$200 to $250 per year on a three-year 
recoat basis for a typical 80,000- 
barrel tank. By conservative use of 
the data in Study 1 the losses sus- 
tained under aluminum exceed those 
under white paint by perhaps 350 
barrels per year for the typical 80,000- 
barrel tank. This represents $1750 
per year in losses for motor gasoline, 
and retains a net saving of $1500 per 
year per tank after charge off of 
additional paint cost. 

If severe atmospheric conditions, 
which cause excessive corrosion, indi- 
cate that aluminum roof paint is a 
must, then the best and most effective 
compromise is to paint side walls 
white and the roof aluminum—which 
is the reverse of usually accepted 
practice. 
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Catarole Process Produces High 


Yield of Olefin Gas and Aromatics 


HE Catarole process is a high- 
temperature vapor phase 
cracking unusual 

insofar as it produces simultaneously 


proc ess, 


a high vield of gaseous olefins and a 
liquid product which is so predomi- 
in character that the 
components ts 


nantly aromatic 


separation into pure 
comparatively easy 

A commercial plant, designed and 
constructed by Petrocarbon Ltd. 
based on this process, has been in op- 
Petro- 


petroleum chemicals 


some vears at the 
chemicals Ltd 
plant at Partington Industrial Estate, 
Manchester, Engiand 

The plant was designed to operate 
on a variety of charge stocks. At pres- 
ent it charges Middle East naphtha 
having a boiling range of 120 to 240 
C. (248 to 464° F.). The naphtha is 
converted by cracking 
stream of about 52 percent and a liq 


eration for 


into a gas 


uid stream of about 46 
weight on charge. 

A typical analysis of the gas stream 
is shown nm Table 4 


percent by 


TABLE 1 


Weight Percent 
On Feedstock 





Hydroger o4 
Methane 15.7 
Ethylene Ihe 
thane 94 
Propy lene 10.2 
Propane 17 
Butylenes 

Butadiene 

Butanes 


The analysis of the liquid stream is 
shown in Table 2. 

The actual cracking takes 
place in the vapor phase at about 
1292°F. and at a pressure of between 
20.50 psi. 


reaction 
























































Figure 1. The “Catarole” Cracking Process 


Weight Percent 
On Feedstock 





Pre-benzene 18 
Henzene 53 
Non-aromatics in benzene boiling 

ra o4 
Toluene 6.0 
Non-eromatica in toluene boiling 


range : 
m- and p- Xylene 
o Xylene and styrene 


03 


Refined naphthalene 
Alkyl oapbthalenes 


Anthracene cut 


Pyrene /ehrysene cut 
Hard Pitch M.P. 302 338° F 


Naphtha is first completely 
ized by passing through pipes situated 
in the convection section of the fur- 
nace heated by the issuing combustion 
gases. The vapor is then fed to the 
cracking zone which consists of alloy 
steel tubes arranged vertically in the 
radiant heated section of the furnace. 
The cracked material then flows to a 
reaction section in which the aromati- 
zation of the cracked material is com- 
pleted. At the outlet of the reactors 
the final products are quenched with 
water to a temperature of about 


248° F. 


vapor- 


Removal of Tar 

The heaviest tar is removed in the 
“pitch pot” and the products, together 
with steam from the evaporated 
quench water, is led to condenser 
coolers of special design. 

The uncondensed gases pass to the 
gas separation plant for recovery of 
the valuable olefins. Water is removed 
from the light and heavy condensates 
from which it separates readily and 
is returned for re-use as quench 

The light condensate is stablized to 
*s and C,’s which join the 
purification 


remove ( 
gas stream to the gas 
plant for the removal of H,S and then 
on to the gas separation plant. 

The stabilized light condensate. to- 
gether with the heavy condensate. then 
goes to rundown tanks. 

The tars being heavier than water 
need a special separating system to 
remove the water before they are 
mixed with the light and heavy conden- 
sates to form the final liquid product. 

Normal operation of this cracking 
process yields a liquid product which, 
when distilled, gives a crude benzene 
cut’ containing 92-94 percent pure 
C,H, and a crude toluene cut of 94-96 
percent aromaticity. 

Continuous operation of the crack- 
ing unit is assured by the oxidation 
at the working temperature of the 
furnace of the carbon which is formed. 
On-stream times of about eight months 
between routine shutdowns of these 
furnaces are normal, but could be. if 
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necessary, exceeded. The alloy steel 
tubes themselves can be expected to 
have a life of many years. 

The gas separation plant effects the 
separation of methane, ethane, ethyl- 
ene, propane and propylene, and the 
mixed C,’s from the gaseous products 
of the Catarole cracking process, by 
liquefaction of this gaseous product 
followed by distil- 
lation. 


low temperature 


Four Heat Exchangers 

Cracker gas, after preliminary com- 
pression in two stages and drying, is 
cooled to such a temperature that the 
gas in equilibrium with the liquid 
produced contains a negligible amount 
of ethylene. The cooling takes place 
in a bank of four heat exchangers 
utilizing evaporating liquid propylene 
at low pressure, ethylene et medium 
presure, ethylene at low pressure, and 
methane at medium pressure, and 
these heat exchangers, together with 
the first three distillation columns, are 
contained in a completely enclosed, 
therma!ly insulated, cold box. 

Liquid from this main cooling bank 
is fed to Column 1 where methane is 
taken off as an overhead product. The 


The low temperature gas separation plant. The distillation house, left, the ammonia absorption unit, 
center, and the compressor house, right 


bottom product from this column is 
fed to the next column where ethylene 
and ethane are taken overhead to- 
gether and fed to Column 3 
ethylene is separated from ethane. 


Ww here 


This last column works at a relatively 
low pressure and the average tempera- 
ture is about 130° F. 

The bottom product from Column 
*s and higher is fed 


») 


containing the 
to Column 4 for the removal of C,’s 
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Figure 2. Gas Separation Cracker Gas Circuit 
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Figure 3. Gas Separation Refrigeration Circuit 
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and Column 5 for the removal of C,’s, 
both of which are outside the cold box. 
Ammonia Absorption 
Refrigeration 

The first unit in the chain of re- 
frigeration circuits providing the vari- 
temperature levels in this gas 
separation plant is an ammonia ab- 
sorption refrigeration plant which in 


ous 


three units gives a cooling effect of 
1,250,000 Btu’s at a temperature of 
58° F. This temperature is suffi- 
cient to liquefy ethylene at a pressure 
of 192 psi, producing a liquid which 
can be evaporated at either the inter- 
mediate or low-pressure stages to give 
successfully lower temperatures in the 
cascade cooling bank. 
Evaporating ethylene at 
temperature low enough to 
methane at a pressure of 
197.8 psi which is then evaporated to 
give the temperature in the 
cascade sufficient to liquefy almost 
the whole of the cracker gas. 
Propylene is also used as a refriger- 
ant in the plant at two different pres- 
sures to transfer heat and cold in a 
convenient way at high heat transfer 
by evaporation where cooling 


17.0 ps! 
gives a 
« ondense 


lowest 


rates; 
is required, and by condensation in 
the reboilers, as 
shown in the diagram, so providing 
heat. 

The products from this low-tempera- 
ture gas separation plant are arranged 
hydrogen. 


some of column 


to give |) a mixture of 
methane and ethane, 2) ethylene, 3) a 
mixture of propylene and propane and 
1} a mixture of butanes, butylenes 
and butadiene. 

All the products leave the plant at 
temperatures mF. 
given up their cold by heat exchange 
The cold is partly used for sub-cool 
ing the liquid refrigerants to prevent 


above having 


excessive flash gas on expansion and 
partly to bring down the temperature 
of the gas on the delivery side of the 
refrigeration compressors, sO contrib 
uting to the high thermal efficiency of 
the whole plant. 
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Chart |. Shows number of refineries in each size category, the number in each category that replied 


to the questionnaire (all refineries were sent questionnaires 


, and the number of those replying thot 


use pre-employment tests 


Should Refineries Use 
Pre-Employment Tests ? 


Of 126 companies queried on the matter, 40 or 
nearly one-third answered in the affirmative 


N VIEW of rising operating costs 
refinery management is quic k to 
question the necessity of ¢ xpendi 
tures which do not show immediate and 
cost of 
employment tests to select better re 


direct returns. The using pre 
finery workers is just such an expense 
Do refinery 
that the 
tests can help reduce costs in the long 


managements recognize 


proper use of pre-employment 
run’ A recent study conducted under 
the direction of the 
Industrial 
University 


Department of 
Engineering at Columbia 
indicates that a substantial 
portion of the petroleum industry 
thinks so. Personnel managers of 40 of 
the 126 largest refineries in the United 
Mates, in 
replied that their companies use tests 


answer to a questionnaire, 


on prospective employes and find the 
results beneficial 
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Importance of Selection 
of Personnel 

Increasing the productivity of an 
organization's employes is part of the 
work of every personnel manager, as 
well as line supervision. This can be 
done by concentrating effort on one 
or more of the normal duties of the 
industrial relations department which 
include such functions as recruitment, 
selection, training, promotion pro- 
cedures, employe benefits, wage ad- 
ministration, collective bargaining, 
human relations, ete. The particular 
personnel technique under discussion 
in this article is “selection or pre-hir- 
ing testing,” with special emphasis on 
its use in the petroleum refining in- 
dustry. 

Selection is roughly defined as the 
process by which potential employes 


are separated into two classes: Those 
to be employed and those who are not 
to be employed. It is obvious that the 
characteristics of those applicants who 
are selected hired are important 
the labor force that can be achieved 
by devoting effort to other personnel 
factors in determining the amount of 
improvement in the productivity of 
functions. The realization of this fact, 
plus the general desire on the part of 
large organizations to use manpower 
in the most efficient manner possible, 
has led to the development of a whole 
body of knowledge on pre-hiring tests. 

In the petroleum refining industry 
productivity has traditionally been 
considered as a problem relating al- 
most exclusively to the plant and 
equipment. It is interesting to note that 
gradually more thought is being given 
to the human factor of production. One 
of the largest and most 
companies in the petroleum industry 
has established a department devoted 
entirely to research in human relations. 
In 1949. the University of Texas in 
cooperation with the A.P.1.’ conducted 
a study on the use of formal training 
programs in refineries throughout the 
United States. A most significant fact 
brought out by that study 
growth in the use of training svstems, 
particularly since World War I. In 
order to supplement information of the 
type compiled by the University of 
Texas study. the subject survey of the 
use of prehiring tests in the petroleum 


progressive 


was the 


refining industry was conducted 

As stated above. the results indicate 
that refinery 
managements are conscious of the im- 


a large proportion of 
portance of personnel selection, 
whether or not pre-hiring tests are 
used. Furthermore, at least one-third 
of the refineries above 10.000 barrels 
United States use pre- 
part of 


daily in the 
hiring tests of some sort as 
their selection program 

The total working force of a 10.000- 
barrel-daily refinery is usually less 
than 100 people. so plants smaller 
than that included in the 
study. This decision was based on the 
fact that the use of pre-hiring tests 
usually is not practical if the labor 
force is small. A list of 126 refineries, 


prepared from available sources.* ° re- 


were not 


ceived the questionnaire. 


Conducting Survey 

Each of these refineries was re- 
quested to state whether or not any 
formal tests were given regularly to 
job applicants prior to hiring. If the 
answer was “yes,” further information 
was requested about the type of tests 
used, types of employes tested. and 
general opinions on the value of the 
tests. If the answer was “no.” informa- 


tion was requested as to why tests 
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were not used and how new employes 
selected. Of the 126 refineries 
questioned, 61 answered—almost a 50 
percent (A reply of 10 
to 15 normal 
for mail surveys of this type.*) The 
industrial re 
lations departments in responding to 
this survey could be considered indica- 
tive of the interest which many modern 
refinery managements have in person- 


were 


response. 
percent ts considered 


cooperation of refinery 


nel problems. 

In order to permit easy comparison 
of the data compiled in this study with 
data presented in other studies. re- 
hineries were arbitrarily defined as 
large if the crude oil capacity were 
50,000 barrels daily or more, as 
medium if the capacity were in the 
range between 49,000 to 21.000 barrels 
daily. and as small if the 
were 20.000 barrels daily or 
Based on this breakdown. there were 
4 large. 44 and 48 small 


refineries on the original mailing list. 


capacity 


less. 


medium. 


Analysis of Results of Survey 


An analysis of the 61 replies reveals 
that 40 refineries do use some form of 
As might be expected, 
there seems to be a definite 
ship between the size of the refinery 
these tests. Of the 20 
sent in the 
report the use of 
the small 
the proportion is out of 21. 
Chart | information. 

If a test is used, it is of interest to 
know the type Most of the tests used 
fall in one of the follow- 
ing classifications: 

1) Performance or Skill Tests. Tests 
which appraise the individual's 
actual proficiency as it is 
{ptitude or Potential Skill Tests. 
ests which appraise the special 
abilities that importance 
on particular jobs 


pre-hiring tests 
relation- 


and the use of 


large refineries which 
questionnaire, 18 
tests: whereas. in category 
only 9 


summarizes this 


in industry 


are of 


Trade Bac kground or Anou led ge 
Tests. Tests appraise to 
what extent an 
the knowledge 
characteristic of craftsmen in a 
particular trade. 

Intelligence or 10). Tests. Tests 
which appraise “intelligence” or 
mental alertness. 


which 
individual 
generally 


pos- 


-OSSES 


Vocational Interest Tests. Tests 
which attempt to relate patterns of 
interest to success on the job. 
Emotional Stability Test. Tests 
which attempt to relate the degree 
of maturity of an individual to 
success on the job 

Of the 40 refineries which reported 
use of tests, 28 indicated they use LQ. 
tests, 25 use performance tests, and 22 
use aptitude tests. The other three 
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Number of Petroleum Refineries 


Chart 2. Shows numbr of refineries in the four general geographic regions, the number from each 
region that replied to the survey questionnaire, and the number of those replying that use pre 
employment tests 


types of tests fell considerably below 
as 12 refineries stated 
stability tests, 10 
tests, and 9 


this level of use 
they use emotional 
use 
use trade background tests 

A more detailed breakdown of this 
part of the data that 
fourth of the refineries which use tests 
have a complete program; that is, they 
use the emotional stability and voca- 
tional interest tests as well as the I.Q.. 
aptitude, and skill tests. In fact, all ten 
companies which reported the use of 


vocational interest 


revealed one- 


vocational interest tests also use emo- 
tional stability tests. One might expect 
these refineries, with elaborate testing 
programs all to be in the large class, 
but this is not the They are 
equally distributed as to size, including 
one refinery with a capacity of only 
12,500 barrels daily. However, several 
of the plants with a capacity of 10,000 
barrels daily stated they were too small 
to use formal pre-hiring tests of any 


kind. 


case. 


Department Use of Tests 


The working force at most refineries 
can be divided into three general cate- 
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gories: maintenance, and 
office. On the question of testing ap- 
plicants for employment in these,major 
departments 17 establishments test for 
operations jobs, 25 for mainte- 
nance jobs, and 33 test for office jobs. 
A closer inspection of these figures 
shows that of all the refineries using 
tests. one-third of them test office work- 
ers only and for most part do not 
use anything except performance tests. 
A few companies reported testing po- 
tential sales and technical personnel, 
and one even reported testing common 
laborers. 


operations, 


test 


Most of the 40 refineries using tests 
seem to consider them worthwhile. In 
the opinion of 31 personnel managers 
the programs have helped solve some 
of their personnel problems. However, 
comments indicated that the use of 
tests was only part of the selection pro- 
cedure. Strong reliance is still placed 
on interviews, experience history and 
references—all used in connection with 
pre-hiring tests. Only four refineries 
stated that the tests had been of strictly 
limited value to them. 

An analysis to determine whether or 
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not practices varied from one section 
of the country to another failed to 
reveal any significant differences 


those which an 


among companies 


swered the survey This is summarized 


in Chart 2 


Survey Results and Limitations 
Before discussing the information 
obtained from the 21 refineries which 
answered the questionnaire, but do not 
use any pre-hiring tests, the limitations 
survey of this sort should 
In this case no attempt 
pick a random sample 


iniverse 


of a mail 
he considered 
was made to 
so no statistical in 
hoo 


from the 
ferences can be drawn: instead 
of the 
certain 10.000 
covered If the 


raised as to whether or not results ob- 


above a 
daily} 


were 


percent refineries 


size barrels 
were question 
tained from analyzing the 61 responses 
could be extended to the 65 
sponses would have to be 
sort of additional 


non-re sponses, 


non-re 
the answer 
no I nless some 
study is made of the 
there is no way of knowing what pre 
hiring practices they follow 

Those personnel departments which 
use such naturally have an in 
terest in them, and, therefore, 


be more likely to answer such a survey. 


tests 


would 


Conversely, personnel departments 
which do not use these tests would tend 
to be indifferent in the matter. Thus, it 
is quite possible that a study of the 
practices of the 65 non-responding re 
fineries would reveal that very few of 
them have pre-hiring testing programs 
in the absence of evidence 


this 


However 


even a statement of sort is con 


recture 
Slightly half of the 21 


inswered in the nega 


more than 
refineries which 
tive checked that their present methods 
new employes (without 


Practically all 


of selecting 
tests) are satisfactory 
19 of 21 
of the 
ind references play ar important role 


indicated that an evaluation 


ipplicants’ experience. history 


in their svstem of selection. Twenty of 


21. utilize 


ployment office interviewer's judgment 


routines in which an em 


ul mportant factor in the hirin 


vhicl 


inior 


the sn refineries 
at the 
T il L nion 

ClO. was nst se of tests 

<«, However 

OW lt vher 


Intert 


limited 
representat 


questio 


pose such a selection program if it 
were operated in good faith. 

Many of those companies which also 
place varying amounts of emphasis 
on the experience history and the 
interviewers judgment indicated they 
feel that all these selection techniques 
must be used together in order to have 
1 satisfactory hiring program. 

“Satisfactory Hiring Program” 

The concept of “a satisfactory hiring 
program” is an elusive one. Naturally 
a satisfactory program at one refinery 
would not necessarily be acceptable at 
another. However. even bevond pos- 
sible differences of this sort, it is dif- 
ficult to find a universally accepted 
criterion upon which to evaluate hir- 
ing practices. This becomes apparent 
when one considers the manner in 
which pre-hiring tests are supposed to 
operate 

In general, the idea is to measure 
with tests the characteristics of those 
employ cs who suce eed and of those 
who are not so good on the job, and 
then to pick future employes with ca- 
like the best. This involves 
several assumptions: 1) that it is 
possible to evaluate an employe’s suc- 
cess on the job; 2) that the ability 
which is deemed important has a range 
to exhibit measurable 

}) that it is possible 
to construct a test that will measure 
the ability in question. The process of 
correlating test scores with success on 
the job is known as validation. 

Even the determining 
what constitutes success on the job is 
Possible bases for measuring 
might 


pacities 


broad enough 
differences and 


proc ess of 


not easy 
an emplove’s job proficiency 


ime lude: 


\ nat 

It is 
neither study the 
tests if 


ment on the 


that a refinery can 
validity of pre-hiring 
used nor pass judg- 


failure of its 


obvious 


they are 
success or 
entire hiring program until appropri- 
ite criteria have been established 
Many 
ndustry 
loves in terms of retention, not on the 
iob alone but 
vorking 


time Nume rous refinery managements 


companies in the petroleum 


seem to define successful em- 


as members of the 


force over a long period ot 


encourace the if people to make careers 


* * x 


with the company. The non-transfer- 
able nature of pension seniority and 
other company sponsored insurance 
programs is directly in line with this 
policy. In this connection, at least one 
personnel executive, high in the man- 
agement of a major oil corporation, 
has stated that his company is already 
experimenting with pre-hiring tests in 
an attempt to find ways to predict 
whether or not job applicants have the 
proper qualities to become career em- 
ployes with that company. 


Conclusion 

The whole problem of the use of 
pre-hiring tests—whether to use them 
or not, which types to use, which types 
of employes to test, the cost of the 
test program versus the benefits to be 
derived—requires extensive study for 
each particular industrial setting where 
their use is under consideration.® How- 
ever. it is not the purpose of this 
article to discuss the problems con- 
nected with the use of these tests. 
Rather, the emphasis has been on re- 
porting their use in the petroleum re- 
fining industry. Of the 126 largest re- 
fineries in the United States at least 
40 use pre-hiring tests in some form. 
The very fact that these 40 refineries 
use this particular personnel technique 
indicates that it must be of value to 
them. 

Refinery personnel managers will 
doubtless be interested in some sort of 
picture of industry-wide practices, such 
as this article presents. However, when 
decisions are pending involving the 
establishment of a testing program, re- 
course must never be made to how 
many refineries do or do not employ 
tests. Instead, the decision to adopt any 
test should be based wholly on whether 
that test is a valid index of the quali 
ties being tested. and should take full 
cognizance of the particular employe 
situation that within the in- 
dividual refinery. 


obtains 
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CORROSION STUDIES CAN INCREASE 
THE ECONOMY OF COPPER ALLOYS 


Copper and its alloys are notable for their resistance to 
corrosion under a wide variety of conditions. There are 
industrial applications where copper or the appropriate 
copper alloy should give an indefinitely long life, but 
where failure because of corrosion may result by reason 
of unsuitable design of equipment or improper control 
of environment. Further, there are many situations in 
which no commercial metal or alloy will have an extended 
life, but in which copper or one of its alloys possesses 
a combination of physical and chemical properties which 
render it the best obtainable material, when all factors, 
including ultimate costs, are taken into consideration. 
Hence correct specification becomes of great importance. 
Recognition of this by industry is responsible for the 
fact that the Revere Research Department devotes so 
much time to studying the corrosive effects of fluids and 
gases, and to preventive measures. 

Recently a large manufacturer, who produces con- 
densers as well as other equipment, reported that arsen- 
ical Admiralty tubes in a steam-jet ejector were failin 
after five years. This length of service is not too bad, 
but nevertheless such tubes often last much longer. Could 
we make any suggestions? 

Seven failed tubes were examined for type of corrosion, 
metal and scale analysis. The facts were: outer surfaces 
were badly pitted and grooved with holes completely 
through in some areas; the inside surfaces were relatively 
untouched; cracking was circumferential, progressing 
from the outside; outer scale was largely cupric carbon- 
ates and copper sulfide; inner scale was calcium carbonate, 
cuprous oxide and some iron oxide. Microscopic exami- 
nation of the cracks showed they originated in corrosion 

its on the outside, progressing inward across grain 
oundeaion rather than along them. The transgranular 
path of fracture, together with other characteristics of 
the microstructure, definitely established the fact that the 


Here the circumferential cracking of the outer 
surface con be seen 


Photomicrograph of a section through a tube 
showing transgranular corrosion-fatigue crack 
originating from the base of a pit on the outer 
surface of the tube. Magnification 225X. All 
photographs taken by the Research Depart- 
ment of Revere 
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Photograph of a section of a failed tube showing excessive 
thinning and pitting of the outer surface. Note also the 
circumferential crocks. 


failure was of the corrosion-fatigue type. The corroding 
pits on the outside created stress concentration points 
of weakness, from which the cracks originated. Eventually 
the localized stress exceeded the endurance limit of the 
metal and it cracked. 

The conclusion was, therefore, that ome was from 
two sources—the first being excessive carbon dioxide 
and the other non-condensable gases in the steam, which 
caused the excessive pitting and thinning. It is not un- 
unusual to have these and other corrodants present in 
damaging amounts in the air-ejector system, whereas 
they are not injurious elsewhere. The second cause of 
failure was excessive vibration somewhere in the unit 
which was responsible for the corrosion fatigue failure. 


RECOMMENDATIONS. The copper-base tube alloy that 
generally possesses the greatest resistance to the non- 
condensable gases responsible for the corrosion of the 
Admiralty tubes is 5% aluminum bronze. Re-tubing with 
this was suggested. It was also recommended that steps 
be taken to effect a material reduction in tube vibration 
by placing a baffle in the steam inlet. In addition, it was 
pointed out that many operators find it good practice to 
discharge the after-condenser drain to the sewer instead 
of returning it to the system. By this means, the amount 
of carbon dioxide, ammonia and other gases in the system 
can be substantially decreased. 


* * 


It is interesting to note that the Revere Research Depart- 
ment, located in Rome, N. Y., was able to determine 
these causes and suggest remedies without ever having 
seen the condenser. This is the result of modern equip- 
ment, and long experience in studying the problems of 
corrosion. If you have a problem regarding the corrosion 
of copper and copper alloys, or aluminum alloys, why 
not take it up with the nearest Revere office? Remember, 
corrosion that is too rapid wastes both your money and 
our national resources. 
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Du Pont Celebrates 
150th Anniversary 


Six thousand Du Pont employees with 
10 years of service or more will at 
tend the company’s 150th Anniversa 
ry ceremonies on July 18th at the 
site of the original powder mills along 
the historic Brandywine at Wilming 
ton, Delaware 

Dramatic episodes in the compa- 
ny’s history will be enacted on this 
occasion, augmented by the Du Pont 
chorus. Speakers will point out the 
broad philosophy of the company and 
the effect this philosophy had on its 
growth. Mr. Crawford Greenewalt 
President, will speak on the future of 
the Du Pont Company, not in a ma 
terial way, but rather in consideration 
of the problems of a large corpora- 
tion in the coming years 











Wide Range of Movies 
Available to Oil Companies 
Through Du Pont Film Library 


To help you relate your sales promotion 
activities as closely as possible to the 
individual interests of your various cus- 
tomer groups, Du Pont makes available 
to the oil compan Sa compre hensive 
assortment of films. 

They cover a wide variety of subjects 

. gasoline quality, safety, automotive 
maintenance, farming and lubrication. 
There are many general interest films, 
too... on oil industry operations and 
economics, on res arch on the tree 
enterprise system, and even one on 
how color conditioning can improve 
working conditions and employee rela- 
tions in offices and plants 

Not all of the films were produced by 
the Du Pont Company. Many of them 
were originally made by the U. S. Bu- 
reau of Mines, by oil companies and 
by automotive parts makers. But for 
your convenience, they are available 
through the Du Pont Film Library. 


MANY USES 


Several of the films are suitable for 
dealer training and employee educa- 
tion, as well as for sales promotion. 
And the new Du Pont movie, “Pipeline 
on Wheels,” is spec ially tailored to the 
oil industry's public relations needs. 
How can you obtain the films? Just 
write the nearest Du Pont Petroleum 
Chemicals Division district office for a 
brochure describing the films in detail 
and giving complete instructions on 
how to request the films you want. 





“PIPELINE ON WHEELS” Movie 
Wins A Top Safety Award 


Oil Executives Aided in Production of Film... 
Helped Make it an Outstanding Success 


The Petroleum Chemicals Division of the Du Pont Company was 
recently advised by the National Committee on Films for Safety that 
it had won one of the committee’s annual awards for the motion 


picture, “Pipeline on Wheels.” 


BEHIND THE SCENES— ‘Pipeline on Wheels” was produced on location by profes- 
sional Hollywood directors, actors, cameramen ond sound and light specialists. 








What's Your Standing 
Among Competitive 
Octane Ratings ? 


You'll find the answer to this important 
question in the July issue of Du Pont’s 
Quarterly Motor Gasoline Survey. 

rhe results of this survey are sched- 
uled to roll off the presses in the middle 
of July so that copies will be in refiners’ 
hands during the week of July 21st. 

This edition should be of particular 
interest to refiners and marketers 
especially since the TEL shortage has 
been alleviated and government re- 
strictions lifted. 





The film was selected as a co-winner 
of top honors in the non-theatrical gen- 
eral classification for movies produced 
during 1951. It was chosen on the basis 
of its contribution to safety as well as 
for technical excellence. 


OIL MEN CONTRIBUTE 


Although “Pipeline on Wheels” was 
produced by Du Pont for the oil indus 
try, many oil men contributed to its 
success. In preparing the script, 
Du Pont consulted over a hundred rep 
resentatives of the API and NPA, ex 
ecutives of individual oil companies, 
automotive engineers and safety offi- 
cials. Their enthusiastic cooperation 
brought forth many suggestions and 
ideas which were incorporated in the 
film. As a result, the film is accurate 


and authoritative. 


ADVERTISEMENT —Prepored for the Petroleum Chemicals Division of E. |. dy Pont de Nemours & Company (inc.) 








Movie Award 


PUBLIC RELATIONS VALUE 

The main objective of this full-color 
sound movie is to help oil companies 
overcome some of the pre juclice against 
operating tank trucks on public high 
ways. Produced in Hollywood, the film 
is specially designed to show the public 
how tank trucks are built to incorpo 
rate every possible satety feature . . 
ind how the oil companies train their 
lrivers for safe highway operation. It 
ilso emphasizes the fact that gasoline 
tank trucks are vitally important to our 
modern motorized civilization 

By presenting a case for the tank 
truck, it is a valuable public relations 
tool for the oil industry. As such, it is 
suitable for oil company showings to 
safety groups 


run ipal authorities 
civic organizations, state highway oth 
ials and legislative groups 

All demonstrations shown in the pic 
ind filmed under the 
ictual described in the 
script. One ot the dramatic highlights 
f the movie, for example, occurs when 
in ultra-hot gas-jet fire is built under a 
tank truck trailer loaded with gasoline 
Chis demonstration provides convine 
ing proof that the modern tank truck 
can be subjected to a severe fire with 
out exploding 

The film delivers its message in the 
form of an entertaining human interest 
story. And filling a definite 
need in public education, the film is an 
ideal aid for training tank truck drivers 
ind maintenance crews 


ture are authentic 


conditions 


besides 


AN OlL INDUSTRY EXCLUSIVE 


Shortly after “Pipeline on Wheels” was 
released for showings the demand for 
ts use exceeded all « xpectations Origi 
nally, since the movie was produced for 
the exclusive use of the oil industry 
made up. But 
came into the 


yw prints were as re 
quests tor the film 
Du Pont district offices, it soon became 
ipparent that this quantity was not 
there are 175 prints in 


mong oil 


enough. Today 
circulation companies 
throughout the country 
What's 


wured in from insurance 


more requests for prints 


| companies 
fire departments, trucking firms and 
nany other interested groups. But, be 

cause of Du Pont’s policy to distribute 
the film exclusively through oil com 
panes all of these re quests from non 
oil organizations were channeled to the 
oil companies—to en ible them to take 
full advantage of the public relations 
value of the film. 
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NEW HEAD OF EXPORT SECTION 


WALTER MEES 
Holland-born Walter Mees heads up 


the petroleum chemicals sales section 
of Du Pont’s Organic Chemicals De- 
partment. Mr. Mees’ appointment to 


this position some months ago was part 
of a substantial expansion of the Com- 
pany’s export organization handling 
such pian ml chemicals as tetraethy] 
lead, gasoline dyes and antioxidants, 
Metal Deactivator, grease stabilizers, 
lube oil additives and cetane. 

After graduating from a commercial 
and technical college in Holland, Mr. 
Mees entered business in Canada and 
abroad. In 1929 he joined the Royal 
Dutch Shell Group and passed through 
all phases of the oil industry from drill- 
ing to marketing 

In 1935 he entered another field, but 
returned to Shell in 1945 and until 
1949 served as General Management 
Assistant with the Shell Caribbean 
Petroleum Company in Venezuela. Mr 
Mees joined Du Pont in May 1950 and 
since that time has worked exclusively 
with petroleum chemicals products. 








and Tank Truck Terminal 
Being Completed 
on Pacific Coast 


Within a few months, Du Pont’s new 
tetraethyl lead storage terminal at El 
Monte, California will be functioning 
full blast on behalf of the oil industry 
in Southern California. 

The terminal, complete with rail- 
road sidings for receipt of tank car 
shipments; and with weigh tank and 
storage facilities, will make all deliver- 
ies via Du Pont-owned tank trucks. 

One purpose of this is to make TEL 
more conveniently available to those 
refiners who previously had to receive 
lead” in drums due to lack of railroad 
sidings. 

The terminal will also help insure 
in immediate emergency supply ot 
tetraethyl lead to refiners whose regu- 
lar shipments may have been held up 
by local floods, or other delays en route. 
And large refiners who for any reason 
whatsoever may be in need of rush 
shipments smaller than in R. R. tank 
car lots can also benefit by the new 
tank truck delivery system. 

Further, to expedite the handling 
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and delivery of TEL, Du Pont-designed 
Metal-Flex hose installations are used 
in both the loading and unloading 
operations at the terminal. 


LITERATURE AVAILABLE 


Here is a partial listing of the bulletins, 
reports, booklets and aids available to 
you through your Du Pont Petroleum 
Chemicals Division district office: 
Safety for the Small Refinery — A 42- 
page book on how to set up an ef- 
fective small refinery safety pro- 
gram Serial A-2848 
Tank Talk — A 52-page, easy-to-under- 
stand safety booklet for tank-clean- 
ing crews Serial A-1134 
Stability of Present-Day Gasolines — A 
12-page paper on the value of stor- 
age tests—as compared with induc- 
tion period—for determining stability 
of modern gasolines Serial A-3199 














Better Things for Better Living 
. +» through Chemistry 


Themicals 


Houston, Texas 
El Monte, Colif 


District 
Laboratories: 


N CANADA, Conodion Industries Limited — Toronto, Ontario — Montreal, Quebec — Calgary, Alberta 
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Corrosion Authority 
Takes Look At Aluminum 


Verink, Jr., author of the top 


Ellis D t 
drawer piece on page 141, “Have You 
Fried Aluminum our Refinery?” 
came into this worl Peking, China, 
but returned to the time to g 
of Missouri 
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He served from 1941 until 1946 in the 
United States Navy and held a commis 
sion as Lieutenant Commander at the 
time of his release from active service 
He joined Aluminum Company of Amer- 
ica’s Development Division in 1946 and 
not long after became head of the chem 
which assignment he holds 


ical section, 


today 

An authority 
pert on the solution ot 
sion problems, he is a member of the 
American Institute of Chemical Engi 
and the National Association ot 
Engineers. Verink is married 
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Years of Experience 


Behind Esso Authors 


With more than 
working with | 
pany employes 


century of 

Standard Oil Com 
between them, Bennett 
H. Farrier and Tom S. Keaty, collabo 
rators behind “Retirement Like Gradua 
Many New Opportunities Beckon” 
n page 69, know they speak 
Holding a slight edge over his co-author, 
Bennett H. Farrier’s 30 years of working 
with employes on retirement and other 


half a 
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whereot 


company programs has made him one ot 
d authorities in the oil in 
benefit programs. A 
two sons whom 
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the recognize 
on employe 
father of 
was recently commissioned as a 
tenant in the Air Force, he is active m 
civic work, with much of his spare time 
Baton Rouge refinery’s 
medical association. He is 
secretary-treasurer of the organization 
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cal plan, operated by 0000 employes ot 
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fits Department 
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chemical engineering. His 24 
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signments in research, instrumentation 
safety, sales and now training. Married 
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and, as a Major in the Civil Air Patrol, 
commands the Louisiana Wing Group 
No. 1 A pioneer in oil industry traiming 
Keaty is past president of the American 
Society of Training Directors 
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ae GETS NATIONAL PRIZE—Joseph Kiczek (left center) is shown here 
50-Million-Barrel Products receiving the national = Yo Tide Water vs = Company's 
: . employe suggestions raves, vice president, (right center) is 
Loss Attributed To Strike handing him the $1000 check. Edward Daley of the suggestion committee 
t at ‘ ‘ is on the extreme left and H. S. Chase, company vice president on the 

right. See item below 


Corrosion Talk Delivered By Tide Water Employe Wins 
International Nickel Engineer $1600 Award For Suggestion 
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Presented Honorary Law Degree 
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THE INSTALLATION 


On heavy-duty, steam-heated tumbler-type drier at 
American Linen Supply Company, Cincinnati. 


THE HISTORY 


A high discharge capacity trap was needed to oper- 
ate this drier 16 hours daily under heavy loads, 
with 125 psi. steam. Specifications called for rapid, 
fully automatic condensate removal to insure fast 
warm-ups and a steady flow of hot, dry steam to 
the drier. Naturally, the lowest possible trap main- 
tenance cost was also wanted. 

The choice was a Crane 150-Pound Inverted 
Open Float Steam Trap, carefully selected for ade- 











THE TRAP 


Crane Iron Body Inverted Open Float Steam Trap, for 1 
to 300 pounds saturated steam working pressures. Small 
and compact in al! sizes, yet has high discharge capacity. 
Patented ball-type seating gives positive pressure seal. 


quate drainage capacity, and above all, properly 
installed. 
In service more than 8 years and never needing 


Simple operating mechanism with only one moving unit 
assures durable, trouble-free performance. See your Crane 
Catalog or your Crane Representative for complete data 


any repairs or new parts, the Crane trap has given on these highly efficient traps. 
complete satisfaction. Total maintenance expense: 
periodic routine inspection only. 
The Complete Crane Line Meets All Valve Needs. That's Why, 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas \ 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 


July, 1952—.A Gulf Publishing Company Publication 
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Dexac Research Club, the chapter re 
ently received its charter from Dr. Karl 
tor ' lati linner 

















Blair Named Superintendent 
Of New Texas Plastic Plant 


Dr. ¢ M Blair has been named sup 
















Blair is a native Texan and attended NEW LUBE CLASSIFICATION—Officers of the API's Lubrication Committee discuss results of 
che Ils , Texas from w We the three-day Tulsa conference which featured discussion of “y new API Service Classifications 
; | s Ph.D deere as for Motor Oils. Left to right are G. T. Dougherty (Standard Oil Company of Indiana), vice- 
NLcontstey im 1033 Bilis tial work w chairman of the committee; R. Cubicciotti rhe Sonneborn Sons, Inc.), secretary; W. M. Murray 
Carbide and Carbon Chemical Company (Deep Rock Oil), chairman of the program committee, and B. G. Symon (Shell Oil Company), 
eva n the researcl sboratory at committee chairman 

. Sout Charleston. W. Va. in 1934 The big business of the three-day session of the AP! Lubrication Committee meeting in Tulsa, 

{ When Ca le began operations at the May 26-28, was the launching of an industry-wide education program to explain the use of 





exas, plant 1941. he new motor oil classifications recently announced by the group. The new classifications were 

rintendent the work of a special AP! panel headed by G. A. Round, working in conjunction with a special 
study group of the American Society for Testing Materials, under the chairmanship of C. G. A. 
Rosen. The work of the two committees resulted in the replacement of the terms “regular,” 
“premium” and “heavy duty,” with five service classifications designated by letters 


















































City wlant hae hese an ees cians, Sunray Oil Announces New Fourth ISA Preconference 
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. ." nce ; i pres : . = \ new manufacturi pipe line and The Fourth Preconference ISA In 
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Ha iM Madset as been at H. W. Maniey, Sunray vice pres lent land, Ohio, September 8& through 2 
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-lnother Example 
of 
Life tent Power 


at Lower Cost 








Latest of three Cooper-Bessemer LS- 8 diesels in International Latex plant. this super- 
charged 1700 hp unit provides 40% thermal efficiency. End view at right shows piping 
setup for jacket water heat recovery contributing to 80% over-all thermal efficiency. 


How they stretch dollars 
at International Latex 


@ Here's a diesel plant that is turning in amazing 
results—80% over-all thermal efficiency! The engine 
is a Cooper-Bessemer supercharged LS-8, installed 
in the International Latex plant at Playtex Park, 
Dover, Delaware. 


To start with. this modern LS diesel exceeds 40% 
thermal efficiency — performance rarely equalled! 
On top of that, an ingenious jacket water heat recov- 
ery system captures for processing use another 40%. 
of the total heat input. 


In all there are three Cooper-Bessemer LS-8's in this 
International Latex plant—the supercharged unit 
shown above and two previously installed atmos- 





pheric LS-8’s. Later on these original LS-8’s can be 
easily converted to supercharged operation to boost 
their output and to match the remarkable efficiency 
of the new unit. 


Whatever your power needs may be, check with 
Cooper-Bessemer. Find out how much you stand to 
save by the best to be had in efficiency and long, 
trouble-free engine life. 


The 
Cooper-Bessemer 


Corporation 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va. 
San Francisco Houston, Dallas, Greggton, Pampa and Odessa, Texas MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Seattle, Wash. Shreveport, la. St. Louis, Mo. 


los Angeles, Calif. 


Caracas, Venezuela Gloucester, Mass. Tulsa, Okla. New Orleans, lo. 
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Trends of Operations and Changes in Stocks 
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THE OIL MAN’S CALENDAR 


AUG. 

Western Petroleum Refiners Asso., 
Regional Meeting, Hotel Book - 
Cadillac, Detroit, Mich. 

Twelfth Annual A lachian Gas 
Measurement Short Course, 
West Virginia University, 
Morganstown, W. Va 


Fourth Pre-Conference ISA Instru- 
ment Maintenance Clinic, 
Cleveland, Ohio, Case Institute 
of Technology. 

ISA Conference and Exhibit, Cleveland, 
Cleveland Auditorium 

National Petroleum Assn., Annual, 
Atlantic City, The Traymore. 

American Institute of Chemical 

Engineers, Palmer House, Chicago. 

ACS, National Petroleum Division), 
Atlantic City, The Traymore 
Hotel. 

Western Petroleum Refiners Assn., 
Regional Meeting, Hotel Henning, 
Casper, Wyo. 


South Central Region, National 
Assn. Corrosion Engineers, 

New Orleans, La., Jung Hotel. 
Independent Natural Gas Association 
of America, Annual Meeting. 

Fontenelle Hotel, Omaha, Neb. 
California Natural Gasoline Assn., 
Annual, Los Angeles, The 


m jor. 
Texas Mid-Continent Oil and Gas 

Association, Thirty-Third Annual 

rene. Hotel Texas, Ft. Worth, 


Western 7 Refiners Asac 
Regional Meeting, Garrett Hotel, 
FE! Dorado, Ark. 

National Gasoline Association of 
America, Southern Regional 
Meeting. a Blackstone Hotel, 

yler, Te 

National Safety Council, National 
Safety Congress and Exposition, 
Chicago, Conrad Hilton Hotel. 

Independent Petroleum Asso. of 
America, Annual Meeting, 
Mayo Hotel, Tulsa, Okla 


AGA Annual, Atlantic City, 
Auditorium. 


Ol Industry Information Committee, 
Conrad Hilton Hotel, Chicago 
API Annual, Chicago, Conrad Hilton 

Hotel and Palmer House. 


Natural Gasoline Asso. of America, 
Panhandle- Plains Regional Meet- 
ing, Herring Hotel, Amarillo, 


Texas 
AIChE, Annual, Cleveland, Hotels 
Cleveland and Carter. 


Blaw-Knox Names Montgomery 
division of Blaw- 
as named G. W. Mont- 


design, general en- 


Chemical Plants 
Knox Company | 


gomery to head the 
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BRISTOL 
The dependable Gpuidepost off Induitey 


*Reg. U.S. Pat. Off AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


aaa i, 


of the BRISTOL DYNAMASTER 
Continuous-Balancing Electronic Recorder 


The Dynamaster is a superior recording and controlling 
instrument because every component part is superior. 


Take the Syncroverter* Switch; pictured above. 


This vibrator-type d-c to a-c converter incorporates so 
many unique improvements that many scientists, labora- 
tories, and manufacturers are using it in their own devices. 


Among its advantages are: 


V Extremely long life ¥ Shock-proof and vibra- 
tion-proof 

V Hermetically sealed 
against dust and corrosion. V 1000-01 discrimination 
against external stray currents 
V Dual reeds automatically 
cancel out thermal-induced V Has switching symmetry 
emf of better than % of 1 percent. 


The Syncroverter Switch is only ONE of the important 


features of the Dynamaster electronic recorder For full 


information, send for Catalog No. P1245. 


THE BRISTOL COMPANY 
LLL Bristol Road 
Waterbury 20, Conn. 
Please send catalog giving details of 
Dynamaster performance to: 


NAME 








COMPANY 


ADDRESS _ 





CITY 
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A bonk of ten Beaird-Built pressure storage tanks in a South Louisiane gasoline plont 


BEAIRD PRESSURE STORAGE TANKS 


- 
s HE EXPERIENCE of designing and fabri Pressure tanks are designed by Beaird’s staff of engineers to 


meet your particular requirements 


ating ver ne hundred million gallons of The Beaird-designed “orange peel” head makes more efhcient 


. use of steel tonnage, saves on shipping weight 
pressure storage equipment goes into the Beaird 
Seams on shell are submerged are machine-welded, insice 
tanks vou recelve today For thirty four vears and out 
. = Test bars of welded seams are submitted to bending and tensile 
Beaird-Built pressure vessels have been in use tests throughout fabrication 


Completed tanks are spot X-rayed, hydrostatic tested and 


by petroleum and chemic: rie roug 
I and che cal industries throughout hammer tested before shipment 


the nation 


Let us quote you on your pressure storage requirements 
7 7 


THE J. B. BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 


- 
MACHINING 
FABRICATING 
STEEL WAREHOUSE 








The Month... 


gineering department of the Southwest 
Headquarters. A graduate civil engineer, 
Montgomery has been with Blaw-Knox 
Chemical Plants division since 1944 


Continental Names Baker 
Research, Development Head 


E. R. Baker has been prom ted to man 
ager of Continental Oil Company’s de 





Baker Dovis 


velopment and research department with 
headquarters in Ponca City, Okla. He 
succeeds L. L. Davis, who is retiring 
after 25 years of service with the com 
pany. Davis, who has been development 
and research manager since 1948, will 
continue to serve the company in a con 
sulting capacity 

Baker joined Continental at Ponca 
City in 1948 as manager of the central 
research laboratories and became assist 
ant manager of the development and re 
search department last vear 


Stanvac Names Marshall, 
Schlereth In Promotions 


Standard-Vacuum Oil Company has 


announced the election of ¢ B. Mar 
shall, a director for the past three years 
as one of its vice presidents and of 


H ] Schlereth, formerly an assistant 
treasurer, to be the company’s secretary 
Marshall started his career as a marke 
ter in India 32 years ago after gradua- 
tion from Denison University. Follow 
nz a series of sales assignments in 
Madras, Calcutta and Bombay, he was 
named general manager of the com 
pany’s marketing organization for pre 
war India 

Schleret! succeeds H H Pethick 
vho has resumed his status as a Stan 
vac annuitant after a year’s temporary 


service in this position 


Governor to Do Missionary 
Work for Oil Exposition 


A tour of Latin American oil Coun 
tries will | shortly for Governor 
Johnston Murray of Oklahoma, who will 
be acting as “ambassador at large” for 
the May 14-23, 1953 International Px 
troleum Exposition. The four-week tour 
will begin August | and will enable th« 
Spanish-speaking governor to visit top 
itficials of Cuba, Santo Domingo, Puert 
Ric rrinidad, Aruba, Curacao, Vene- 
zuela, Brazil, Uraguay, Argentina, Chile, 
Boliva, Peru, Ecuador, Columbia, Pan- 
ama, Mexico and Costa Rica 

Latin American government and oil 
industry leaders will receive special en 
graved invitations from both Murray as 
governor of Oklahoma, and W. G. Skelly 
as president of the exposition 

Governor Murray has been made an 








AND TURBINES 


WITH ECONOMY BELT DRIVE- 
INTERCHANGEABLE SPEEDS- 
FACTORY ASSEMBLED—ALIGNED- 
FOR OPEN OR CLOSED TANKS 










Furnished as 
a packaged 
unit—Ready 
to use. Pre- 
cision Engi- 
neered. Any 
size available. 


a 


SEND FOR BULLETIN No. R63 
ON TOP ENTERING MIXERS 


INTERNATIONAL ENGINEERING, INC. 
DAYTON 1, OHIO 


NEW YORK — CHICAGO— 
15 Park Row 407 S. Dearborn St 
WOrth 2-2580 WAbash 2-0733 
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When coke puts a strangle-hold on still 
| tubes, you've got the makings of a produc- 
tion-cutting case of “‘cokeitis”. Designed 
for speedy action by specialists in the field, 
Lagonda cutter heads go after clogging 
coke with a vengeance. Keen, long-lasting 
edges of cutter teeth smash through glass- 
! hard deposits — clear out restricting coke 
| . without scarring tube walls. And the power 
{ behind these heads is equal to the most 

stubborn case of cokeitis. The Lagonda 
1100 Series motor with its ball thrust bear- 








: i 
Fast cure For 
































ings, front and rear, plus unique pressure 
lubrication, insures plenty of torque for a 
thorough, fast cleaning. The next time 
“cokeitis” starts, try this combination and 
see why it’s the talk of the industry. A 
Lagonda field engineer will help if you like. 










BULLETIN Y-29 is crammed with 
interesting facts on how to cut 
down-time while clearing still 
tubes. Mailed on request. 





















ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, OHIO 
Plants ot: JEANNETTE, PA. - RIDGWAY, PA 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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The Month... 


norary member of the Tulsa Chapter 
f Nomads for the duration of his trip 
Che membership was conferred by Opie 
Dimmick, president of the Tulsa chap 
ter 

The trip actually complements the 
work of the Nomads in that they have 
already begur encourage their inter 
national acquaintances to attend the 


1953 oil show 
As in the past, Nomads will register 
toreign visitors, furnish them with tr«ns 
portation and interpreters, and hol! a 
banquet for them 
t ree nations besides the United 


tat ' ret ’ 7 ‘ } ] + 
States were epresente at the last show, 


1948 


Ex-PAD Deputy Reelected 
Pan-Am Southern President 


Bruce K. Brown, deputy adminis- 
trator of the Petroleum Administration 


\ 


Duty Casey 


Defense for the past 19 months, has 
be e-elex a director and president 


¢!1 te 
f Pan-Am Southern Corporation. Roy 
|. Diwoky, executive vice president who 
served as administrative head of 
mpany during Brown's absence, 
ntinue t Id the executive vice presi- 
lent position. Diwoky will be in charge 
f all operati lepartments of the com- 
pany includi exploration, production 
and pipe | manufacturing; supply 
and transportation; marketing; purchas- 
ng, and ¢ nics 
Diwoky’s tv assistants have been 
rearrangement 
ments. Sam H 


the execu 


giver new | trons nha 
reat t t al assixnt 
Casey, formerly assistant t 
tive vice president, has been assigned 
the newly created position of general 
manager f purchases, and Lyle R 
Duty, who was also an assistant to the 
executive vice president, has been as 
signed the new position of administra 


tive assistant to the president 


Standardization Group Draws 
Up Petroleum Work Program 


A group of 32 petroleum experts from 
1l nations, meeting for the first time 
n committee session, has announced 
that it has drawn up and agreed on an 
nitial program of work for developing 
a system of international standards jor 
measurements and testing of petroleum 
and petroleum products. The committee 
adopted as its scope of work “methods 
f measurement, methods of sampling, 
methods of test, nomenclature, termin 
logy, and specifications for petroleum 
and petroleum products.” 

As a program for immediate future 
work, the committee agreed to study 


il measurement tables, now under de 


EQUIPMENT 


on guard against 
oil fire hazards 
all over the world 


Pyrene* Air Foam Equipment stands guard 
over oil fields and tank farms—in the Middle 
East, Far East, Europe and South America, 
as well as the United States. 


The engineering skill and creativeness of 
Pyrene are at your command. Pyrene built- 
in systems are custom made for the installa- 
tions they guard. And Pyrene engineers have 
the habit of coming up with the one best 
solution to every fire-protection problem. 
Write today for comprehensive Pyrene Air 


Foam data. 


PYRENE MANUFACTURING COMPANY 


682 Belmont Avenue Newark 8, New Jersey 
oT. Reg, ©.8, Pot. OR. Affiliated with C-O-Two Fire Equipment Co. 


The Pyrene Company, Limited, England Pyrene Manufacturing Co. of Canada, Limited 





Engineering sales and service repr tatives: Stentz Equip t Co., P.O. Box 3367, Tulsa; 
also Dallas, Houston, Midiand, Odessa © Horn Fire Equipment Co., 4917 Sheila, Los Angeles 
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DS Service 


STEEL VALVES 


LIFTS, TURNS of 
and RE- SEA 


IN ONE OPERAT 
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More than a Name 
.. A PRINCIPLE 


“Wedgeplug” is not simply the name 
of a Valve. It is more than that! It's 
the scientific, patented application of 
a simple mechanical principle by 
which, in a single, positive action, the 
non-lubricated plug of a plug-type 
valve is quickly lifted from its pro- 
tected seat; is turned the necessary 90 
degrees; then is lowered and tightly 
re-seated — all in one operation; and, 


regardless of temperature or pressure. 


WEDGEPLUG is the ideal valve for general refinery use. For quick 
action, positive, trouble-free operation, ease of adjustment, and low 
maintenance cost, it can’t be beat. A Wedgeplug Valve may be 
opened or closed with a few turns of the handwheel. Wedgeplug 
Cam action is certain, and the operator is always in control of the 
line. Wedgeplug does away with the problem of the “stuck valve”. 
Protection against any erosion or corrosion of the vital Raised Seat- 
ing Surfaces is provided both in the open and closed positions... 
The Free Stem Plug Connections allow complete seating of the Plug. 
Alloy steel stems of heavy cross-section eliminate any possibility of 
distortion. And, the Stem Pointer provides positive control of the 90 
degree throw ... Large Port Openings assure minimum restrictional 


loss, even at low pressures. 


The Wedgeplug Valve is simple and compact, and is of convenient 
height. Adjustments may be made readily while the valve is in 
service in the line, without reducing line pressures. The Dry Plug 
eliminates the need for lubrication, saving manhours and lubricants. 


WEDGEPLUG VALVE COMPANY, INC. 
1304 S. Broad Avenue, New Orleans 15, La. 


An Affiliate of 


STOCKHAM VALVES & FITTINGS, Birmingham, Ala. 


Wedgeplug Valves meet all of 
the conditions imposed by high 
pressures and high tempera- 
tures. they combine the best 
features of the Gate Valve 
ond the Plug Valve; and, can 
effectively take the ploce of 
standard Gate Valves. Wedge- 
plug Valves are priced to com- 
pete with conventional - type 
Plug Valves. Write for Wedge- 
plug Cotalog No. 52W. 


: } PLUG 
 eQoErlt 
= 
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SUCTION 
TYPE 
TANK 
HEATERS 


TYPE V-1 
STANDARD 
OIL HEATERS 


TYPE W 
Oil 
HEATERS 





Installed at the base of bulk storage tanks, these heaters 
bring oil to the proper temperature for easy pumping. 
They heat the oi! only as it is withdrawn, thus reducing 
radiation losses to a minimum. U-bend heating element 
and sheath are designed for easy installation into the 
storage tank by welding, riveting or bolting. Heavy gouge 
tubes welded to tube sheet assure long equipment life. 





These heoters, built in four standard sizes, are maintained 
in stock at ail times for prompt delivery. Heater incor- 
porates straight tube bundle with tube sheet welded to 
shell, minimizing the number of joints. Type V-1 is designed 
for economy, simplicity, and ease of cleaning. No line 
connections need be broken to enter the tube circuit. 





Special Whitlock expansion member compensates for differ- 
ential expansion or contraction between shell and tubes. 
Standard sizes are designed for working pressures of 250 
psi. on both shell and tube side, but can be supplied for 
higher oil or steam pressures when required. Straight 
tubes facilitate cleaning 





Find ovt about these and other Whitlock Oil 
Heaters. Write for Bulletin 35, or send specifica 
tions on your particular requirements. The 
Whitlock Manufacturing Company, 75 South 
Street, Hartford 10, Conn. in Canada: Darling 
Bros., Ltd., Montreal 
> > > 

Whitlock Designs and Builds: bends, coils, con 
densers, coolers, heat exchangers, heaters, 
piping, pressure vessels, receivers, reboilers. 


The Month... 


lopment jointly by the American S« 
~ 


ve 
ciety for Testing Materials in the | 
and by the Institute of Petroleum in the 
United Kingdom. As a second item of 
immediate future work, the committee 
listed methods for determiming the 
knock test of motor fuels by the s 
called motor and research methods \ 
third item of work is terminology rela 
tive to petroleum products. The com 
mittee called for development of Frenct 
and English equivalents for terms in the 
languages to be supplemented later 
parallel undertakings providing for 
development of these terms in the 

of the other interested coun- 


Staff Promotions Announced 
By Gas Technology Institute 


The executive committee f I 
board of trustees of the Institute of 
Gas hnolog has confirmed the 


appo 


1 aS vice 
dent. Dr J 
ent as dean, 
Henry R Line 
and ( G. von Fre 
ersdortft as assistar 
research directors 

The naming ot 
Pettyjohi as vice 
president, the first in 
the history of the 
Institute (whose 
president is, ex ofti- 
cio, the president 
Illinois Institute of 
Technology), was done “im recognitior 
of his contribution, as director, to the 
Institute’s rise to its present eminent 
position in the fields of research and 
education.” He is the author of numerous 


articles on various phases of the gas 


Pettyjohn 


industry, the result of his participatior 
in research for many years 


John Dean Named To So-Vac 
Foreign Trade Department 


John C. Dean, manager of the indus 
trial division, lubricating department, ot 
Socony-Vacuum Oil Company, Inc., has 
been named Foreign Trade department 
staff advisor responsible for lubricating 
and allied products 

Gilbert C. Kellersman, manager of the 
industrial district of Socony-Vacuum’s 
Lubrite division, succeeds Dean, while 
Robert D. Cross, manager of tl 
pany’s southeastern industrial distric 
will replace Kellersman at the Lubrite 
division 

Fiske Tarbox will assist Dean 
particularly in connection with overseas 
marketing, and W. S. Delafield will re 
main responsible for the coordination of 


e con 


+ 


supply requirements of foreign markets 


W. R. Riggs Named Manager Of 
Sinclair General Services 


promotion of 


manager in charge 

has been announced 

search Laboratories, In 
ined the Sinclair orgar 

is a chemical engineering graduz 

Missouri School i Mines. His career 
} ‘ | ] 


vit sinclair is Involve assig? r s 
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IT’S YOUR INDUSTRY—IT’S YOUR STORY— 
IT’S THE BOOK FOR YOU— 


IVRAo 


‘man 


by Thomas Hollyman 
—published by Rinehart & Company, Inc. 


Wy) 


It’s a book you'll use hundreds of times 
...the picture story that captures the 
personality of an industry 


@ Consulting photographic editor of Holiday, and a 
contributor to other leading magazines, Tom Hollyman 
now turns his lens on o#/—to tell its exciting story in 


terms of the industry’s men and women. 


Dramatically photographed, concisely written, cloth- 
bound and oversize, “The Oilmen” tells petroleum’s 
full story from search to discovery . . . through produc- 
tion, refining, transportation, marketing . . . to the ulti- 
mate user’s door. It’s a book the industry has needed 
for years, a book that every man and woman associated 
with petroleum must see, read, own. 


The Oilmen,” published by Rinehart & Company, Inc. 


A Gulf Publishing Company Publication 


50 


10%o" x 10% 


at all leading book stores—or send coupon 
Shell Oil Company and its employees co-operated with 
Mr. Hollyman to make this picture story possible —and 
offer this announcement as a service to the men and 
women who have made oil the nation’s No. 1 source 
of energy. 


Rinehart & Company, Inc., Dept. 26 
232 Madison Avenue, New York 16, New York 


Please send me copies of THE OILMEN @ $1.50 
I enclose check or money order in the amount of $ 
Name —__ 


Address ___ 











WHY SKILLED WORKMEN Prefer 


Rig! 


Small Ratchet Threaders 


Rice(tb Tools 
make good workers 
Better! 


Drop head sets to thread 4" to 2” 


These Drop Head Dies Give You 
Extra Fast Easy Pipe Threading 


* Heads snap into ratchet ring fromeither RIGID 
side, won’t fall out. oop oes wae 
4 ’ 
Precisi a allov die . J National Coarse 
recision-cut alloy dies reverse for close-to- ond Fine Threed 


wall threads—no special dies needed. 


OOR & OR, %” to 1”;111R and 11R,%” 
to 14"; 12R, 4%" to 2”. Conduit dies avail- 
able. 


* Buy at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 





K-Saver Pipe To ols 





The Month... 


in various divisions, including the Lube 

Research, Engineering, and later as Di- 

rector of Pilot Plant Division. He is a 

member of the American Institute of 

Chemical Engineers, American Chemical 

Society, and the Harvey Area Industrial 
elations Council 


Kellogg Names Paul Swanson 
Head Of Process Engineering 


Paul F. Swanson has been named 
manager of the process engineering 
wrganization of The Kellogg Company 
Swanson will be in 
charge of his firm’s 
staff of process engi 
neers 

Swanson came to 
Kellogg 25 years 
ago, immediately 
upon his graduation 
as a chemical en 
gineer from the Uni 
versity ot Kansas 
He was prominent in 
the development of 
the first continuous 
catalytic cracking 
process utilizing the Swanson 
Fluid catalyst prin 
ciple. Most recently he has been engaged 
in the development of Fluid Hydro- 
forming. Swanson will make his head 
quarters in Kellogg’s New York office 


Foster N. Mabee Elected New 
President Of LPG Association 


Foster N. Mabee, president of the 
Colorado Natural Gas & Fuel Company, 
was elected president of the Liquefied 
Petroleum Gas Association at the Asso- 
ciation’s annual convention and trade 
show held in Chicago recently. He suc- 
ceeds W. S. Lander of the Suburban 
Rulane Gas Company 

Other officers named include C. M 
Ambrose, Jr., Liquefied Gas Corpora- 
tion, first vice president; Frank T. Car- 
penter, United Petroleum Gas Company, 
second vice president; Walter H. Miller, 
Dri-Gas Corporation, treasurer, and 
Arthur C. Kreutzer, secretary and assist 
ant treasurer. Howard D. White con- 
tinues as executive vice president and 
Kreutzer as association vice president 


and counsel 


Butterworth, Cogan Promoted 
By Standard Oil of Indiana 


L. H. Butterworth has been promoted 
to manager of operations, cost control 
and personnel division of the manu 
facturing department of Standard Oil 
Company (Indiana) in the general of 
fice at Chicago. ¢ 4. Cogan will suc 
ceed him as assistant general superi 
tendent of the company’s Casper, Wyo 
refinery. Cogan has been superintendent 
of the projects, capital expenditures, 
miscellaneous contracts sections in the 
manufacturing department of the gen 
eral office 

Butterworth joined Standard in 1937 


as a chemical engineer in research 


Cyanamid Producing New 
Additive For Series 2 Oils 


A new lubricating oil additive, Aero 
lube 92, has been developed by American 
Cyanamid Company. It combines oil 
anti-oxidant and bearing corrosion inhi 
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CARBON-MOLY * CROLOY ¢ CROLOY 1 


CROLOY 2 


CROLOY 5-Sl 


CROLOY 2's * CROLOY 3-M * CROLOY 5 


CROLOY 7 * CROLOY 9-M 


All of these intermediate alloys, developed for oil refinery service, 
are being used extensively in a wide variety of high temperature 
applications. All have earned universal acceptance and praise for 
giving optimum service satisfaction with economy over the years. 
The accompanying table shows the extensive range of temperature, 
pressure, corrosion, and oxidation conditions met by B&W Alloy 
Tubing. Technical data on these analyses is contained in Bulletin 
TB-12, available upon request. Call on Mr. Tubes—your B&W 
Tube Representative—to get the benefit of the extensive 
tubing service he represents, on your specific 
petroleum processing applications. 


CARBON-MOLY — 0.50% Mo—For services to 1050F 
requiring higher creep strength than carbon steel with no 
increase in corrosion or oxidation resistance. 


CROLOY | —0.60% Cr, 0.50% Mo—For operating con- 
ditions to 1075F requiring properties superior to carbon- 
moly with respect to graphitization and creep strength. 


CROLOY 1'(—1.25% Cr, 0.50% Mo, 0.75% Si—Eco- 
nomic grade good creep strength properties up to 1100F. 
Somewhat more corrosion resistant than chromium-free 
steels. 


CROLOY »—2% Cr, 0.50% Mo—Economic grade for re- 
sisting both oxidation and corrosion, with excellent high- 
temperature strength, up to 1150F. 


CROLOY 2'/—2.25% Cr, 1.00% Mo— Exceptionally 
high creep strength up to 1175F for polymerization and 
high pressure cracking. Otherwise similar in properties 
and characteristics to Croloy 2. 


CROLOY 3-M—3% Cr, 0.90% Mo— Somewhat better 
creep properties, and resistance to corrosion and oxidation 
up to 1175F than Croloy 2. 

CROLOY s—5% Cr, 0.50% Mo—For operating condi- 
tions up to 1200F where corrosion resistance is a primary 
requirement—with creep strength and oxidation resistance 
superior to Croloy 2. 

CROLOY 5-Si—5% Cr, 0.50% Mo, 1.50% Si—For oper- 
ating conditions up to 1300F where oxidation resistance is 
a primary requirement. Excellent resistance to scaling 
under straight oxidizing conditions. 

CROLOY 7— 7% Cr, 0.50% Mo, 0.50-1.00% Si — For 
operating conditions up to 1250F where corrosion resist- 
ance is the primary requirement. Somewhat more oxida- 
tion resistant than Croloy 5. 

CROLOY 9-M—9% Cr, 1% Mo—For severe operating 
conditions up to 1300F where high corrosion and oxida- 
tion resistance are essential as in hydrogenation processes. 


Steels from CROLOY 114 upward are electric furnace alloy steels which are 
normally cleaner and of better quality than open hearth steels. This contributes 
to greater reliability and improved creep properties at elevated temperatures. 














THE BABCOCK & WILCOX COMPANY 


TA-1685 
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alkaline detergency, the company says 
AT 80,000 G.P.M. RATE it was designed apecifcally for 

Series 2 oils which are recommend 

where high sulfur fuels are used 

high output supercharged equipment 

which is to be operated with or wit! 


high sulfur fuels 


Ohio State Honors MacLaren 
With Professional Degree 


Frederick H. MacLaren has been | 
ored by Ohio State University at its 
spring convocation by being awarded 
the professional degree of chemical eng 

Candidates for the professional ce 
gree are selected by the university 1 
among its alumni “in recognition of 
engineering ability and accomplishments 
of a high order.” Only four such de 
grees were awarded this year 

Since his graduation from Ohio State 
MacLaren has been associated with the 
research lepartment f Standard Oil 
Company (Indiana), where he is now 
group leader in charge of research on 
waxes and asphalts is specialized field 
encompasses ti l pment of quality 
tests tor wax an phalt products used 
in the paper industr 


Harold Maxwell Nominated 
For ASTM President's Post 


Dr. Harold Lee Maxwell, supervisor 
~ mechanical engineering consultants 
for E. lL. du Pont de Nemours & Com 
pany has been elected to the presidency 

a. . f the American Societ f« Testing 
serves a dual purpose—reclaiming oil from waste Materials § t the pens me ban Simul 
, taneously the elections of Norman I 
water and removing the sludge from the water be- Mochel as vice president, and George R 
. 2 Goh Wilham H Lutz, Howard K 
fore it is discharged into a stream. Nason, Adolph O. Schaefer and Myrot 
\. Swayze as members of the ASTM 
Board of Directors were announced. Of 


This battery of Hardinge Rectangular Clarifiers 


. To ° ficial notice of the election of these met 
The large central Hardinge Clarifier treats all incom- was tobe given at the society's SOtl 
Anniversary meeting 

ing water and a secondary Clarification is accom- 
~~ Foster Dee Snell Presented 
plished in the five clarifiers on each side. This is lastitute Honor Scroll Award 
but one of the refinery clarification jobs being done on Codes oF Cs cee he 
Honor Scroll Award to Dr. Foster Dee 
by Hardinge adh oh tes gueael seonth rf 


Snell is 


(Chemists presente: 


Ine 
The need for clarifying refinery waste water is be- i ie he 
. Spe aki . I ste 
coming increasingly more important Hardinge en- ilien” mentioned the 
and accomplishments 


gineers are available to work with your consultants started his 


in specifying the equipment to do this job for you at City College of Ne 


Institute in the early 1920's 


economically and efficiently 


Girdler Appointed Sinclair 
Public Relations Director 


sinclair ) rporati 








} 


HARDING E Eee 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO 11 @ CHICAGO 6 @ HIBBING. MINN. e TORONTO 1 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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This triple effect 
evaporator gives 
three-fold savings 


General Electric Company is record- 
ing unusual economies in the amount 
of generating steam required to run 
its Pittsfield, Mass. power plant. A 
heavy contributor to these savings 
is the Lummus-designed-and-built 
evaporator pictured here. 


This triple effect vessel really wrings 
maximum efficiency out of exhaust 
steam. Employing three effects (or 
stages) of evaporation—all built into 
one shell—the unit produces about 
140 gpm of high purity distilled water, 
at a consumption of approximately 
20,000 Ib./hr. of 1.5 psig steam and 
100 gpm of city water. With a sharp 
eye to practical aspects, Lummus 
designed the unit so that hot “‘liquor”’ 
is dumped from one effect to the other, 
thus minimizing heat make-up. And 
when the third phase is completed, 
all but 4 gpm of original feed water 
is vaporized. 











The vertical, three-compartment unit 
is 30'6'' high x 106" dia. Each effect 
contains a removable tube bundle of 
956 tubes, %4’’ O.D. x 9'0"' long. Other 
components completing this all- 
Lummus installation are: a 1500 sq. 
ft. surface condenser, a feed water 
pre-heater, and a two-stage steam jet 
air ejector complete with a single 
inter-after condenser. 


Three years in service, the Pittsfield 
job shows a degree of performance 
that’s not at all unusual when you’re 
talking about Lummus equipment. 
That’s why it will pay you to give your 
next heat transfer job to Lummus. 


THE LUMMUS COMPANY 


LUM™MUS HEAT EXCHANGER DIVISION + 385 MADISON AVENUE, NEW YORK 17, NW. Y. 
Atlanta * Boston * Chicago * Rock Island * Cincinnati * Detroit * Ft. Worth * Houston * Tucson © Salt Lake 
City * Minneapolis Pittsburgh * Rochester * Albany * St. Louis * San Francisco * Wayne (Phila.) * Athens © 


Buenos Aires * Honolulu * London * Manila * Toronto * Paris * Rome * San Juan, P. R. * Mexico City 





Steam Surface Condensers « Evaporators « Extraction Bleeder Heaters « Steam Jet Air Ejectors « Steam Jet Refrigeration 
¢ Barometric Condensers * Heat Exchangers for Process and Industrial Use © Process Condensers « Pipe Line Coolers 


HEAT EXCHANGER DIVISION 
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Banish Corrosion with 
“KARBATE> 


BRANO 


(mpervious Graphite Towers 
“KARBATE” TOWERS do more than retard corrosion — they eliminate 
it entirely from such processing operations as absorption, fractionation, 
evaporation, extraction, scrubbing, and many others. Furthermore, the 
widespread acceptance of impervious graphite for all types of corrosion 


free process construction has resulted in the manufacture of monolithic 
tower sections and fittings in sizes to 24” I.D. 


For example, the tower illustrated here incorporates the following 
standard components: bottom section with gas inlet, liquor outlet and 
support grill; intermediate section with hand hole and packed with car- 
bon Raschig rings; short intermediate section; top section with “Karbate” 
feed assembly and wier plate distributor; and cover with gas outlet. All 
sections and fittings, including spring-loaded tie rods and heavy-steel 
pressure plates, are available for quick assembly to your specifications. 

All openings are of adequate size. Generous gas-liquid disengaging 
space is provided in the top and bottom sections. 

“Karbate” Impervious Graphite is in widespread use today. The in- 
creasing demand for corrosion-free processing equipment indicates that 
it will be the universally preferred construction material of tomorrow. 
For only impervious graphite can give you this unique combination of 


properties: 


@ STRENGTH AND EASE @ HIGH HEAT CONDUCTIVITY 
OF INSTALLATION @ RESISTANCE TO CORROSION 


@ SIMPLICITY OF FABRICATION AND THERMAL SHOCK 
AND MODIFICATION IN THE FIELD @ NON-CONTAMINATION 


The term “Karbate” is a registered trade-mark of 


l nion Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas 
Kansas City, New York, Pittsburgh, San Francisco 


OTHER NATIONAL CARBON oe In Canada: National Carbon Limited, Montreal, Toronto, Winnipeg 


HEAT EXCHANGERS + PUMPS + VALVES + PIPING +» TOWERS + TOWER PACKING + BUBBLE CAPS - 
BRICK + STRUCTURAL CARBON + SULPHURIC ACID CUTTERS + HYDROCHLORIC ACID ABSORBERS 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 





Fundamental Physical and 
Chemical Data 





Gas-liquid Equilibria of Mixtures of 
n-Alkanes, G. W. Bepersracr ano J. | 
pe Onc, Applied Sci. Research A3 (1951) 
pp. 125-43 

| mposition and equilibrium of 
phases was deter 


he c 
the liquid and 
mined for hydrocarbon solutions at tem 
peratt of 240 to 360° C. and under 
10 to 6 bars. Binary mix 
tures were used, one component being 
heptane, and the other 
hydrocarbon having 16 to 24 
osition of the 


vapor 


pressures of 
either pentane 
being a 
{ atoms The « mp sam 
determined by the loss in 
atilization of 
Calculated 
were found to 


»bserved 


ples was 


weight as the result t Vv 


the more volatile component 
nditions 


agreement wit! the 


equilibriut 


The State Diagram and the Critical 
Constants of Pentene, Ryo KuYAMA 
Keizo Suzuki, AND Tatsuya IKEGAMI 
Ri Phy lapan, 21 (1951) pp 


50-7 


Chem 


data on 
perature betw 


ivailable pentene 
ecn 
te measurement 
t 


ritical constants 


3,4-Dithiahexane: Heat Capacity, 

Heats of Fusion and Vaporization, 

Vapor Pressure, Entropy, and Thermo- 
dynamic Functions, |) Scorr, H. I 
Finke, | * MeCt oven, M. FE. Gross 
» WADDIN 

74 (1952) 


AND GUY 


mo 

vap 
apacity 
amic tun 

spectrosc 
lata tor sele« 


The authe 


ethyl groups in the trans-configuration 

Estimation of the Free Enthalpy 
(Gibbs free energy) of Formation of 
Organic Compounds from Group Con- 
tributions, D. W. van KreveLen AND H 
A. G. CHermin, Chem. Eng. Sci, 1 
(1951) pp. 66-80 

Free enthalpies of formation of high 
molecular weight molecules can be esti 
mated by the summing of group con 
tributions that are given as a function of 
temperature. Data are tabulated for con 
venient use in calculation for the 
alkanes, alkenes, conjugated alkenes, 
alkynes, aromatics, ring structures, branch 
structures, and oxygen, nitrogen, sulfur, 
and halogen comp« Examples of 
typical calculations are presented. The 
average deviation found to be 

0.6 keal./mol 


unds 


was 


Viscosity-temperature Dependence, A 
V. Brancxer, Nature, 166 (1950) pp 
905-6 

Visce 


perature m act 


equation 1 [1 


ynstants 


1 varies with tem 


vith the simple 
} 


“G)) 


absolute 


ymsity t 


a and b are 


tempera 


ture lot « sci t versus viscosity 
ver 
line witl 
regior > 8 Some 
relationship 
At these 
ron fits the 
used for 
r.M. chart 


deviati 





Chemical Composition and 
Reactions 





Composition of Naphtha from Fluid 
Catalytic Cracking, F. \V. Mevrvorner, R 
4. Brown, W. S. Younc, ano C. FE. Heap 
INGTON, Ind m., 44 (1952) 


1142-6 





THESE abstracts are selected from the 
current literature of science and tech 
nology, not including trade journals 
easily available. Photostatic copies of 
original articles can be obtained at 
nominal cost from The Library of Con 
gress, Photoduplication Service, Wash 
ington 25, D. C. Complete or limited 
bibliographies covering special topics 
by title, by abstract, or in complete 
manuscript will be prepared and fur 
nished by arrangement with The Leslie 
Laboratories 











nt 


0/0 YOU KNOW ? 


| OT 1S THE AMERICAN SYSTEM OF 
| COMPETITIVE ENTERPRISE WHICH 
MAKES THIS RECORD -BREAKING 
ACHIEVEMENT POSSIBLE ! 











catalytic cracking are presented. The 
sample was the total naphtha from a 
fluid catalytic cracking unit operating at 
900° F. on synthetic silica-alumina cata 
lyst and on a gas-oil charge stock from 
a mixed crude source. Yield of naphtha 
was 33 percent by volume of the gas-oil 
charge. The methods used in determin 
ing composition included infrared and 
ultraviolet spectroscopy, supplemented 
by fractional distillation, adsorption, and 
individual hydrocar 
olefins, and 60 groups 
or classes of compounds were deter- 
mined Cyclopentane rings were found 
to outnumber cyclohexane rings by more 
than 3 to 1, while among the non 
cyclics monomethyl substitution was 
found to be predominant. The results 
are presented in considerable detail in 
tabular and graphical form. A bibliogra 
phy of 12 references is included 


hydrogenation. 92 
including 21 


bons, 


Chemical State of Vanadium in Santa 
Maria Valley Crude Oil, Davis A. Skin 
nek, Ind. Eng. Chem., 44 (1952) pp 
1159-65 

rhe presence ot vanadium in certain 
crude and other bituminous ma 
terials from all over the world has been 
known for some time. Some 
vanadium was detected in the 
from the Santa Maria Valley in 
fornia. The purpose of the present 
determine the physical 
State of vanadium in the 
il and the properties of the 
[he practical interest in the en 


oils 


years ago 
crude oil 
Cali 
work 
and 
crude 


was to 
chemical 
vanadium 
carrier 
4 uurse, in the possi 
bility of recovering substantial amounts 
f ! crude oil. Vanadium 


resent in the oil as a 


tire matter lies, of « 


ana m tror 
be p 

} 

rin complex 

raction of the 

( mmplex 


electrical 


largely im 
crude 
and its 


at about 
The presence t the porphyrin ¢ 
substantiates the marine sediment 
um, and gives information co 
history of the deposit, from 
is derived. The 
stability to 
treatment at 125° ¢ 
breaks 
below 


110” ¢ 


petre 


le 
rning the 
} 


whicl t 
complex 
fields 
m the 


e petroleum 
electrical 


possesses 
and to heat 
presence f water, but 
changes its form at or 


450° C. It is not decomposed at 


down 
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etort 
or 
efense 


roject 


eh ied y 
erhaps the most interesting feature 
of this Duraspun High Alloy Casting is that four different sizes 
of centrifugal castings are involved. These vary from 34” to 
3%” in diameter. Sections, outlets, collar bands, lugs etc., 
were all welded together in our shop to form the retort as you see 
it in the picture. Assembled weight runs around 7464 pounds. 


High alloy castings is our business--not merely the adjunct 
of an extensive steel founding business. We have the experi- 
ence — 30 years in the static casting division and 20 years on 
centrifugal castings. We pioneered both kinds of castings in this 
country. And we have excellent testing and checking facilities, 
including a 400,000 volt X-ray machine and gamma-ray units. 


If you would like this combination of wide experience, modern 
shop practice, up-to-date equipment and full testing facilities 
working on your next high alloy casting, bring it to us. 


rat VURLALU | COMPANY 
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in the presence of 85 percent ort! 
phoric acid. The organic nature 
material is shown by the fact of its sol 
bility to some extent in all of the typical 
solvents used in the study. A biblogra 


phy of 13 references is included 


Reaction of Methyl Radicals with 

ydrogen and Deuterium, So. Davison 
anpD Mitton Burton, Jour im. Chew 
Soc., 74 (1952) pp 

Free methyl r 
phot lysis of acetone or ace ivd 
deuterium or mixtures of hydrogen : 
deuterium react to give various ratios 
CH, and CH,;D depending upon compe 
tition for methyl] radicals by the different 
compounds present. The reaction be 
tween tree methyl and molecular hydro 
gen is CH, + H. ~ CH, + H. Fr 
results of the present work and a study 
of data in the literature the authors be 
lieve that the activation energy of the 
reaction of methyl with hydrogen is 
greater than 13 kcal. and the steric factor 
is of the order of 10°. The reaction 
methyl with deuterium has an activatior 
energy of approximately 1 keal. greater 


The Disproportionation of Paraffins 
Dissolved in Isobutane Catalyzed by 
Aluminum Chloride and Hydrogen Chlo- 
ride, ABRAHAM ScHNeEIDER, Jour. Am 
Chem. Soc., 74 (1952) pp. 2553-7 

It was found that normal and branche 
chain paraffins dissolved in an excess of 
isobutane underwent excessive dispr« 
portionation on treatment for one t 
three hours with aluminum chloride and 
hydrogen chloride at 100° ( rhe is 
butane was changed to isopentane while 
the higher paraffins were degraded t& 
mixtures composed largely of branched 
chain paraffins ranging from isopentane 
to those of the starting materials. Ne 
hexane was usually formed in quantity 
This type of reaction was observed wit! 
2-methylpentane n-hexane, 

octane, n-tetradecane, a Fischer-" 
gas-oil and a refined paraffin wax 
last three materials of high mo 

formed products mainly in 

» range, and the weight of hydr 
carbon product found in each molec 
weight class decreased with increasing 
carbon number, The author proposes a 


mechanism to explai this reaction 


Hydrogen Exchange Between Deu- 
terium Oxide and Hydrocarbons on 
Silica-Alumina Catalyst, R. C. HANsrokp 
P. G. Watpo, L. C. Drake, Ann R. | 
Honic, ind. kn Chem, 44 (1952) py 
1108-1113 

wus publication one of the 
1 that hydrocarbons under 
go hydrogen exchange with water ad 
sorbed on a typical silica-alumina crack 
ing catalyst. The present paper considers 


the more quantitative aspects 
exchange reaction, and relates the 

nism of the reaction to the curr 

erally accepted ionic theory 

cracking. A deutertum-hydroger 

between deuterium 

hydrocarbons adsorbed o1 

alumina catalyst was show1 

basic principles of a carb 
mechanism. There approximate! 

order dependence on hydrocarbon cor 
centration, which is consistent with a 
chain mechanism involving initiation by 


olefin traces and termination by hydro 
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Both Controll 3 and Receivers 
‘4 radio tube 


..... in Taylor's NEW 
Transet’ Control System 


ERE’S a new and greater TRANSET Pneumatic 

Control System! It incorporates all the superior 
control features and control accuracy that has made 
TRANSET 3-part control such an overwhelming suc- 
cess since its introduction. Now we have added all 
these new benefits: 


1. All units can be mounted on the panel without weld- 
ing, without drilling holes. 

2. A single mounting is all you need for both controller 
and recorder or indicator. 

3. You can change from simplest to most complex con- 
trol as easily as changing tubes in a radio, simply pull- 
ing out one unit, plugging in a new one. 

4. You can change from indicator to recorder, or vice 
versa, the same way—in only 10 seconds. 


July, 1952—A Gulf Publishing Company Publication 


5. The only piping connections required are air supply, 
controller output and to the variable transmitter. All 
other connections are made automatically, in the self- 
sealing manifold. 

6. You save panel space, because units can be mounted 
only a few inches apart. 

7. You save money, both in labor and materials on instal- 
lation—thanks to the simplified piping and mounting. 
8. All adjustments on the recorder or indicator can be 
reached conveniently, from the front, without disturb- 
ing any connections. 

9. Mountings are so rugged, attach to panel so sturdily, 
that they would support the weight of an average man. 
All these features, and many more, have been added to 
the famous Taylor TRANSET Control System. Before 
you make any decision involving pneumatic transmis- 
sion control, be sure to get information on the new 
and greater plug-in type TRANSET Control. Taylor 
Instrument Companies, Rochester, N. Y., and Toronto, 
Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 





( 7 
‘Taylor Instruments 


ACCURACY FIRST 


INDUSTRY 
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Forged Steel 


OIL COUNTRY 
RATED 


The design and construction of 
ORBIT Production, Flow Line 
and L. P. Gas Valves provide a 
maximum of ease of operation 
and simplicity of maintenance 
and service. 


—There IS ONLY 
AVAILABLE AT YOUR SUPPLY STORES 


ORBIT VALVE COMPANY 


Box 699 


HOUSTON, TEXAS 
407 Velasco 
(Serving the Gulf Coast) 


Forged Steel 


ASA CLASS 
FOR LP GAS SERVICE 


It is not necessary to tighten 
ORBIT VALVES to the ex- 
treme to obtain positive closure, 
due to their unique seating prin- 
ciple. ORBIT VALVES are 
probably the easiest valve to care 
for and maintain of any valve 
on the market today, that 
has been designed for similar 
sery ices. 


ONE Orbit— 


Tulsa, Oklahoma 


West Lay 
“fervinn, West exes) 
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nsfer. The i are presented 


detail in tabular and graphica 
1 a bibliography of 15 references 


Some Catalytic Exchange and Hydro- 
genation Reactions of Acetylene and 
Ethylene, Joun E. Dovetas anv B. S 
Raprnovircu, Jour. Am. Chem. Sox 
1952) pp. 2486-9 

Che authors’ experir 
genation and exchange 
ethylene on nickel cat 
owing « nclusions 
to previously published results, exchange 
between ethylene molecules was found 


y 


+} ; 
< F 


eT 
i" 
1] 


to occur, (2) The isomerization of trans 
ethylene-d; occurs more rapidly than 
exchange. (3) Acetylene is adsorbed on 
the catalyst at least in part as a carbon 
and seli-hydrogenates to give 

(4) Acetylene hanges rap 

itself and witl sidual hydro 

catalyst. (5) n deuterium 

acetylene a SU ( the 
largely cis-ethylene-ds. (6) 
ation of acetylene by the 
apparently 


gre 
idition 
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Process Instrumentation, [DoucLas M 
Constpine. R. FE. Crarripce. W. J. Berx 
eRSON, |. M. Devine, F. H 

|. Jounston, Ir, W. A. Craw 

I Tr. Dorsuemmer, EpMUND 

Hare ier, G. A. Hau Ir., Chem. Eng., 59 


(1952 ) 161-208 


rument 1 ! pre ‘ »>m 
ludes a 16 page I ft instru 
nent elements r i ot mstru- 
mstrumentation 

ther spurt ! 

the demands 

ntrol and t 

instrumentation, 

years of application 

ablished method. A 

at instrumentation 

nd-point 


nnecting 


nstru 

AaAcCCes- 

d ‘ m pusl 

plants. The article concludes with 

ssary explaining the terms that are 
mmonly used in instrument work 


Thermocouple Thermal Error, | ack 
W. Rizika AND WARREN M. RoHseNow 
Chem., 44 (1952) pp. 1168-71 

ors discuss the thermal error 

in temperature measurements with ther 
mocouples and present analysis of a 
means for estimating the thermal error 
in order to obtain a closer valuation of 
the actual temperature. A thermocouple 
can measure only the temperature of 
the actual junction, but heat can be con 
lucted down the thermocouple wire and 
lost to the environment, and thus cause 
a junction temperature substantially dif 





DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM "4691 
Type RIR Precess Pump 


No. 01580 B 











~~ ‘Type R3R Process Pump 
DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R. Heavy 
pumps can be disassembled without dis- duty, process pumps are available in 
connecting the suction and discharge pip- eighteen different sizes, enabling our engi- 


ing. By first removing the spacer from the neers to furnish units specially designed 
spacer type coupling, and unbolting the and constructed for the particular work 


casing from the cradle the entire cradle to be performed. 

and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping 4000 RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


3510 
Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear- 
eoeen ance Pump. Designed to handle 
volatile liquids 


Close Coupled Centrifugal Pump 


n- 2 _ 
Horizontal, Duplex, Double Acting 


Pedestal Mounted Centrifugal Side Pot, Piston Type, Ol! Bath 
Power Pump 


Pump 
4728 Ene 3556 


Double Pedestal Bearing Centrif- Durable Duplex Packed Piston Pat- 
ugal Pump tern Steam Pump, Side Pot Type 


fsrasiisneo (869 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS /ND. 


323 W Tenn $r 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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1 in oil burners 


humiditying equip 
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addition F t pr paper reports the re 








$2 reterences t al I atl otf power cor 


‘ ir ! ) listribu 
Centrifugal Disk Atomization, ti : ctory from a number 
I MAN, | \ GLUCKER AND t , rif ! 
\ iA In. Chem. Fo by 


pp. 181-91 
metl 1 


Evaporation 


, rogr 48 


Nickel Catalysts for Hydrocarbon- 
Steam Reaction, M. R. Arnoip, Kenton 
Arwoov, H. M. Baucu, anp H. D. Sumy 

x, Is ng. Ch 44 (1952) py 


999.1003 


Benzene from Petroleum—At What 
Price? Rocer Wittiams, Ir, Chem. En 
$9 (1952 157 


WITH 
METEX MIST 


ELIMINATORS 


Oil Gas Manufacture. \ 
Hr anp W. A. KouLuort 
44 (1952) pp. 936-48 


Many refiners have found by experience that st 
Metex Mist Eliminators, installed in stills, 

towers, drums, evaporators and similar equip: 
ment, have increased throughput of on-grade 
production and reduced operating costs by 
removing 95% plus of liquid entrainment. 
These knitted wire units literally “wipe out” 
the liquid droplets entrained in gases. Gases 
pass through and on... freed of entrainment. 4 
Liquids fall back against the rising flow. ~ 


EASILY INSTALLED NO MOVING PARTS 


Full details on these entrainment separators — sizes, shapes, construc- 
tion and engineering data—are found in our new 8-page bulletin. 
Write for your copy today. Just ask for “Metex Mist Eliminators.” 


! i oils. Tars yield 
ree t I ad tars 
al ud aphthalene I vls yield 
er uen xylene, and solvent 
napht I wroduct plant facilities 


are described low sheets of the various 


633 EAST FIRST AVENUE, ROSELLE, N. J. yperations are presented. A bibliography 
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Heres the 
One’ TILT that 


2% On the Level |. 





the TILTING DISC in 


CHAPMAN’S 
CHECK VALVE 


Yes, this is on the level . . . Chapman's Tilting Disc design offers you 





savings in head loss 65°% to 85‘ over regular swing-type check valves. 


For this Tilting Disc rides the flow . . . cushions itself to a quick, quiet 
closure right at the instant when there’s no velocity in the line. There’s no 
slamming, under usual pipeline arrangements. So there’s no jarring of the 


line, no opening of the joints, no wear of moving parts worth mentioning. 
Cross-section of the Chapman Tilting- 


And seating 1s drop-tight. Disc Check Valve. A feature of the de- 


Certified engineering test-results are charted in Catalog No. 30. Take a —*##” '# that the disc seat lifts away from 
look at these tests... and then figure what Chapman Tilting Disc Check lase contect whea desing, eth a0 


Valves can save for you. Send for your copy now. sliding or wearing of the seats. 


the body seat when opening, and drops 


THE CHAPMAN VALVE MFG. CO., INDIAN ORCHARD, MASSACHUSETTS 
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When your need is the economical transfer 
of liquids from one location to another... 


Specify pumes REFINED FOR 
” YOUR SPECIFIC SERVICE 


“Pacific 


You will not see 

all the refinements— 
some are hidden— 
But you will see 

all the economies 
effected by Pacific's 
refinements. 


Vertical Pumps Refined for 
A Special Service by Pacific 


Horizontal Pumps Refined for 
A Specific Service by Pacific 


Dvon will not see: 


the balanced proportions of the heavy sections or the quality of the selected 
materials of construction that insure extra strength 
extra allowance for corrosion 
the dynamic or the hydraulic balance that eliminates vibration 
the precision workmanship and finish that insure 
perfect fit for all parts 


a . 
. 
You will see: 
ral 
curves outlining liquid passages formed and proportioned for high efficiency 
streamlined flow without turbulence, destructive Caviatation or erosion. 


IN YOUR MONTHLY STATEMENTS AN OUTSTANDING RECORD OF AVAILABILITY— 
RELIABILITY—LOW COST FOR OPERATION AND MAINTENANCE. 


fp ECtIAON Bue 
HUNTINGTON PARK, CALIFORNIA 
Pp U M Ps Export Office: Chanin Bidg., 122 E. 42nd St., New York 


Offices in All Principal Cities PR.15 
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of 30 references is appended 


Gasification of Solid Fuels at Ele- 
vated Pressures, Wienetm Guz, /nd 
Eng. Chem., 44 (1952) pp. 1071-4 

The gasification of solid tuel under 
elevated pressure such as 20 to SO) at 
mospheres, offers advantages in high 
capacity, high fuel rates, low oxygen 
consumption, and decrease in cost oft 
labor and product gas. The author feels 
that it may have pr actical applicati mom 
pressurized boiler furnaces, gas turbines 
and in the production of synthesis gas 
and high-btu fuel gas. The effect of 
pressure on gas composition, pressure 
drop in the fuel bed, and terminal veloc 
ity of suspended particles are calculated 
and compared with experimental data 
Charts are given showing the distribu 
tion of sulfur compounds in the product 
gas, pressure drop in downdraft fuel 
beds and terminal velocities of particles 
¥ O.O1 t 10 mt diameter. A bibliog 
raphy containing 68 references 1s ap 
pended 


Dispersion from Short Stacks, ‘ 
Gostuune, Chem. Eng. Progress, 4 | 
pp. 165-72 

Although stacks are widely used for 
the disposal of materials to the air, the 
design and operation of stack disposal 
systems has been largely based on pre 
vious experience or rule of thumb met! 

ls. Such theoretical treatments as have 
existed have been largely unverified by 
actual tests The author reviews three 
such thories he study from which the 
results are reported was of 
scale with an foot stack in a 
open area, ar a stack effluet 
mitr ‘ au r com 


f the 
acle 
A bib 


graphy refer is included 
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Alcohol as an Antiknock Agent in 
Automotive Engines, James (. Porrer 
aND Ricuarp Wtese, /nd. Eng. Chem., 44 
(1952) py 1098-1104 

rt btain a better nder 

effect of alcohol or 

four base stocks were 

selec ‘ traight-run, catalytically 
cracked, thermally cracked, and poly 


mer gasoli results with these 


base sto nd ir mixtu how ar 
excellent respot | i of 
ethyl alcol 1 ot the 
straight polymer gasolin he reference 
fuels, such : 1 ctar nd n-heptane, 
and tol and «dt mu give the 
highest al vi al 1. Road 
octane number t witl the 
amount of ethyl alk 11 25 per- 
cent, but the relative gain was less for 
the highly cracked fuel than for a fuel 
predominantly straight rur The in 
creases in octane number through the 
use of alcohol and tetraethyllead are 
largely independent up to. 25 percent 
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HEAD FITTING 


ND G 
A COMBINATION LUBRICANT SCREW * 


NOW Nordstrom Hypreseal Valves Can Be 


Lubricated WITHOUT INTERCHANGING PARTS 
By These Three Methods... 


Tle 


To meet the growing demand for hand gun and bucket 
pump lubricating equipment, Rockwell Manufacturing 
Company has developed a new fitting for Nordstrom 
Hypreseal valves which is adaptable to any method of 
lubrication. Now furnished at no additional charge with 
all Nordstrom Hypreseal valves, the new fitting elim- 
inates the bother and cost of purchasing giant button 
head fittings for hand gun or bucket pump lubrication. 
The new Rockwell fitting is also available as a separate 
unit to replace the lubricant screw on Nordstrom 
Hypreseal valves now in service. For further informa- 


tion contact your Nordstrom representative or write 
to Rockwell Manufacturing Company, 400 North ROCKWELL 
Lexington Ave., Pittsburgh 8, Pa. 

Another Product 


tvuseRIicanrT SEAL 


Built 
Nordstrom Valves 


For POSITiveE Suut.orr 








was developed in the 
a study of the solubility of 
lubricating The 


il supplies at h 


failure of 
altitude, 

evo 
1 the pump, is a serious problem 
d_ the The method 
particularly useful with 

" freed trom 

gas t be 


\ known 


oils 





t excessive gas ( apor 


prompte study 


cribed is 


s liquids. The 


A Method for the Determination of 
the Solubility of Gases in Liquids with 
Particular Reference to Viscous Liquids, 


R R. Ra S G. Dan “ur 


2 (1952), pp. 161 


— 


Duck's Feathers 


AMAZINGLY REPELLENT! <& 


From watery depths they come up dry. 


~ 





From a compound or a deeply impregnated 


mass they draw out the elements that are 


responsive to their nature. 


WHERE there is a mutual aversion between 


two materials, they “just won't mix.” Where 
there is a natural affinity, their power to seek 
out and hold each other may be almost beyond 
belief. 





cst eaten 


For over forty years Floridin has been studying the mutual 
attractions and repulsions of various substances and making these 


peculiarities useful to industry. 


FLORIDIN ADSORBENTS 


The re 


cants, all 


are twenty-odd Floridin products—adsorbents and desic- 
and the purposes for which they have been success- 
fully employed are great in number. 

If you have a problem in research or in production to which 
these highly specialized products might be useful, you are invited 


to consult the Floridin staff without obligation. 


FLORIDIN COMPANY 


ADSORBENTS 


DESICCANTS — DILUENTS 


Department E, 220 Liberty St., Warren, Pa. 


data given in the Inter 
Tables. The authors be- 
with the most 


msistent to 


the solubility 
national Critical 
lieve that even 
materials, the 

within 1 percent 


viscous 


results are cc 


Viscosity Determination with Mini- 
mum Quantities of Oil, Water Sim™ 
Ler, Chem.-Ztg., 75 (1951) pp ».3 

Comparative sities of 
d 


visc 


determ by measuring 


capillary rise im strips 
paper. Ar 


is the 


advantage 
] , 
sma quan 
the test he 
' 
of oj 


Determination of Hydrocarbon Func- 
tional Groups by Infrared Spectroscopy, 
S. H. Hastines, A. T. Watson, R. B 
WiittaMs, AND |. A. Anperson, Ir., 4na 
ytical Chem., 24 (1952) pp. 612-18 
analysis for ir 


haracterizing 


Infrared Spectra in Identification of 
Derivatives of Cyclopropane, SrerHeN | 
WHpeeRLEY AND STANLEY C. BuNct Ina 

tical Chem., 24 (1952) pp. 623-5 
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A, an engineer responsible for efficient, eco- 


nomical plant operation, you know only too 
well that corrosion of steam and condensate 
lines can send costs skyrocketing through pipe 
replacement, interrupted production, and in- 
creased labor and maintenance. Perhaps you, 
like many other engineers, have tried stop-gap 
methods to check the problem only to find 


them partially effective or far too costly. 


Realizing the importance of this major indus- 
trial problem, Betz Laboratories has developed 
its patented filming amine treatment. Here, at 
last, is a simple, inexpensive, and practically 
100% effective method of eliminating this 


costly and production-disrupting headache. 


For example, a linoleum company, operating 
at 150 psi and producing 300,000 pounds of 
steam per day, employed sodium zeolite sof- 
tening for a high bicarbonate raw water. The 
carbon dioxide content of the steam averaged 
10 ppm. Continued maintenance was required 
due to failure of condensate lines from the 


steam kettles and unit heaters. After the film- 


ing amine treatment was applied, maintenance 
records showed an annual saving of approxi- 
mately $8,000.00! And, a large part of this 
saving was obtained by eliminating weekend 


over-time work on pipe replacements. 


Why not take the first step toward ridding 
your plant of corrosion now? Call in a Betz 
Engineer. Ask him to show you how Betz 
Specialized W ater Conditioning Service can help 
you... quickly ... economically ... effectively. 
W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: 


Betz Laboratories Limited, Montreal 1. 





See for yourself hou 
Betz filming amine 
treatment eliminates re- 
turn line corrosion and 
reduces operating costs. 
Send for Technical 
Bulletin No. 124. 


BETZ 


ALL WATER PROBLEMS 


L Am bs Sm, ed Opi ars cies 


CONSULTANTS. OWN 


POEL Be 
. 2s Mi. Mae SS ee ed F = 


July, 1952—A Gulf Publishing Company Publication 











FOR Mlots Infotmeilionc ON PRODUCTS ADVERTISED 





Manufacturing C« 


ompany of America 
snamed ¢ 


G4) Gotham Instruments Div 
American Machine & M 

G5) A. P. Green Fire Brick Co 

G6) J. W. Greer ¢ 

G7) The Griscom-Russell Ce 

G8) Gunite Concrete & Const 


192 


N6 
N? 
N8) 
NS 
PI) 


SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional dato are desired. 


IT’S FAST, CONVENIENT, CERTAIN 


Hammel-Dah! Co 
Inc 
Harper Co 
Hills-McCanna Co 


Infileo Inc 
International Engineering, Inc 
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United States Steel Co 
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Pacific Pumps, In 

Peerless Pump Division 
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The Wm. Powell Co 
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Superior Manufacturing ( 
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Taylor Forge & Pipe Works 
Taylor Instrument Companies 
The Terry Steam Turbine Co 
Texas Pipe Bending Ce 
The Timken Roller Bearing Co 
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Victor Products Corp 
Henry Vogt Machine Co 
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Wallace & Tiernan Products 
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Whitlock Manufacturing Ce 
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| Ylew Catlalogs AND EQUIPMENT LITERATURE | 
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; For copies of the catalogs and new equipment literature listed, use one of the 
Expansion Joints Bulletin convenient Reader Service Postcards on this page. Just Circle the number on 
A bulletin describing the new Flexon the card corresponding to the number of the item in which you are interested. 
line of expansion joints has been released 


Ba Ficxonice Corporation, The new tale: Consulting Chemist, Engineer ates Winayee Sone 
stallation data for Flexon-type Free  ..) meee World Economy a t of “Preheatiig for bap eed 
Flexing joints foe BA pressure applica- 32 page book describing the services per- by Art Arar B . Tesmen is being off 
tions. Controlled-Flexing joints for high formed by consulting chemists and chem- _t requests on -~ 
pressure installations and Flexoniflex j_.) engineers, has been. published by the Sadieomh oon stationery by Tempil® Corpora- 
~— — the handling of extremely high Association of Consulting Chemists and wn. The Boe og Rev ne —= pro- 
poe Chemical Engi Inc. Included are Cecnres w mohpemets cred, S nna 
. : ; : : perience to produce crack-free welding 
Circle No. 1 om Postcard ras oi or pee alagren gp ati omer > joints under a wide og of ae 
¢ reprints will be supplied free of - 
a a ye — has paid off; ~ charge. 
tecti Cota books are or $1 per copy. 
Protective Glove log Circle No. 4 on Postcard Circle No. 5 om Postcard 
A new catalog showing how to 


choses the right protective giovd Bor She 22 ne ee ee ee eee a ee a iets) OU a eee Magee 
job, and how to get the most out of | 
oy glove dollars, has been announced 

y the Pioneer Rubber Company, mak- 
ers of Stanzoil liquid-tight al neoprene, 
neoprene coated and vinyl coated in- 
dustrial gloves. 
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Starter, Breaker Condulets 


: 
; 
: 
: 
: 
Designed to house circuit breakers up + 
to and including the 600-ampere frame 
size, line starters sizes 0 through 4 and 1 

. combinations of these starters with cir- 1 
cuit breakers up to 225- ampere frame | 
size, the Type EPC Explosion-Proof 1 
Condulets are described in a new bulletin | 
just published. by Crouse-Hinds Com- | 
pany. This explosion-proof equipment | 
will control motors up to 100 horsepower | 
: 

’ 

: 

; 

: 

’ 

: 

’ 

’ 

: 

: 
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at 440 or 550 volts and protect feeders up 
to 600 amperes at 600 volts. The bulletin 
gives complete specifications, dimensions 
and ordering information. 


Circle No, 3 on Postcard 


REFINER 


BOX 2608 
HOUSTON 1, TEXAS, U.S. A. 





USE THESE CARDS 
To Get 
COPIES OF CATALOGS 
And for More 


¥ 


ee ee ~———<+8 ee we wwe we eee ee 





Information on 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 


wn 

oven 
oe 
- 
= 
~ 
_ 
- 
~~ 
3 
tod 
e 
3 
s 
w 
w 
& 
s 
£ 

&8s 


9 12 so wennenmeénpPpenstNe 8» 2 # 





x 
a 
oS 
_ 





Circle on one of the cards at right 
the identifying numbers of eoch new 
equipment and catalog item or adver- 
tised prodect on which you want | 
t more information. Print your name and | 
address plainly. Tear out and mail | 
card. That's all there is to it. No post- | 

: age is required if card is mailed in | 
U.S.A. Your request will be forwarded | 
: 
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promptly to the company concerned, 
and the reply will come direct te you. 

































New Plasticizer Booklet 


A new booklet featuring the complete 
line of Emery Plastolein Plasticizer has 
been released by Emery Industries, Inc. 
In addition to specifications and proper- 
ties for plasticizers, :t contains consider- 
able information on testing of Plasti- 
cizers including ultra-violet stability and 
heat stability. Test methods and stabi- 
lizer data are also included. 


Circle No. 6 om Postcard 





Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you ore interested. 





Tachometers Data Sheet 
The Metron Instrument Company has 


announced the availability of the Metron 
sheet 


Technical Data Sheet No.-T4. : 
describes the principle of operation of 
Metron hand, portable, and fixed in- 
stallation tachometers, Literature con- 
tains simplified circuit diagrams, and 
descriptions of various models, The 
basic circuit and its advantages are 
described in detail. 
Circle No.7 om Postcard 
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Smoke Recorder Bulletin 


A brief bulletin is now available on the 
Ess €moke Recorder for the use of 
plant and combustion engineers inter- 
ested in recording stack smoke density 
and combustion performance. Published 
by the manufacturer, Ess Instrument 
Company, Bulletin 512 contains wiring 
and installation di 
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Air Pressure, Vacuum Pumps 


A bulletin on Eberbach air pressure 
or vacuum pumps designed for labora- 
tory applications has been published by 
Eberbach Corporation and is available 
upon request. The bulletin gives com- 
plete performance and size specifica- 
tions, suggested uses and illustrated 
descriptions of the unmounted and 
motor-mounted models. 

Circle No. 9 on Postcard 


Castable Walls Brochure 


A brochure describing the one-source 
efficiency of Bigelow-Liptak’s castable 
walls for catalytic vessel lining, cyclones, . 
flue gas stacks and ducts, and ego 
pa | lines for oil refineries has 

by the Bigelow-Liptak Corpo- 
ration. Several drawings of typical in- 
stallations are incuded. 

Circle No. 10 on Postcard 


Alarm Silencing Relay 


Bulletin 8501 describes the new 
Honeywell Alarm Siiencing Relay, used 
in electric control circuits. Plant opera- 
tors will frequently silence audible 

by opening a knife switch then 

to close the switch after the con- 

dition causing the alarm has been cor- 

rected. This relay supplies the means for 

and resetting the alarm, and 

contains a signal lamp which indicates 

that the alarm has been sounded. The 

Bulletin includes a wiring diagram, di- 
mensions and installation data. 


Circle No. 11 on Postcard 


(Mere Literature items on Pages 193, 
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KEEP INFORMED by requesting additional informo- 
NEE EQUIPMENT and tion on new equipment and services described here. 
SAVE TIME by using the Reader Service Postcards on 
opposite page. Circle number on card corresponding 


‘ge to the number listed at the end of each new equip- 
Manufacturers Literature ment item on which you desire additional information. 


Plastic Safety Goggles Safety Devicys Catalog Low Pressure Recorder 


Organized to display the various 
products according to function, the 
latest bulletin published by McDonnell 
& Miller, Inc., is designed primarily as 
a workbook to help in the selection and 
application of the Company's safety de- 
vices for steam and hot water boilers, 
and heaters e book should be of in 
terest to design men and consulting en- ‘ 
gineers as well as heating contractors, 
and others with problems involving } 
liquid level control. Included are many _ é 
specialized variations adapted for origi . 
featuring a nal equipment use, plus various com 
1¢ which provides ponents as they have been utilized for 
has been an liquid level control applications. Capacity 
ompany curves, dimension drawings and engi 
neering information ar ncluded ty 
eves 
ery An instrument designed to measure 
~~ eo and record low pressures has been de 
and too veloped by he Dickson Company and 


hysical 2 Dp 
fy he is known as the Type 3-B Muinicorder 
mn 


t 


It charts records as low as 0 to 10-inches 


rive , 
head of water pressure, with other chart 


ranges available to as high as 0 to 60 
psig. Minicorders operate on the same 
fundamental principle and provide the 
mous chart records as all 

pressure actuated 8, 10 and 12 
corders, and carry the same ac- 
guarantee. Describe intended use 


Steel Corrosion Resistance 


Austenitic Chromium - Nicke 
Steels” i title of the latest booklet 
published by The International Nickel 
Company and available to interested per- 
sons. It is a general publication which 


“Corrosion Resistir Pre 


erties of the 
instrument when requesting 


Stainless 


yvers the mechanism of corrosion re 
Temperature Controls Data 


bel ) } ’ wwliar mp 
ehavior in The Parker ! The Burtit 


sistance in stainless steels, factors affect- 





Instrument Company has 
e publication of a new cata 
(;-17, which describes their full 


temperature controls Special 


environments, marime announced product 

re. in organi stock line of alumu 

strictly industrial ay 

, nclude male and fem: 

halogen salts and weak and strong bases i x! . res of this catalog are the additions 

elbows, tees, umion and tu F 1 gs I ‘ 

rae 4 16 and ur new nstruments and inclusion 

Thi new line of minun 5 f tables of application and performance 

is provided in the Triple-l r all instruments. Covered also is the 
: f Burling controls fe eT 

the three-piece flare fitting Tube in 's for temperatures 


such alloys as BS50S is readily available nus 300° to plus 1800" F. and 
us severe applications 


1 1 +} 
ce t 


and inorganic ; alt solutions and in 


and the preferred practice in construc 


ss steels 


in long lengths, ar ‘ od Ww 
ability characteristics easy flaring 9 on Postcard 


ind bendir 


Controllable Capacity Pumps 


Aldrich Pump Company's latest data 
sheet, 65A, describes applications, feat 
ures, design and operation of Aldrich 

Labline, ‘ pu dan Groff “Powr-Savr” controllable capacity 
bulletin ril id illustre y th yun Che sheet includes sectional and 
omplete li ablinge ie | ab mal lrawings, ratings and a 

Each u i and natic layout f the Aldrict 

service and " automatic hydraulic stroke 
turniture. Over | svstem for boiler feeding, oil 
described t pply and similar applications 


». 20 on Postcard 
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Buy WILFLEY for cost saving performance 


Companion to the famous WILFLEY Sand Pump 


efficient performance...greater 
peration...specify WILFLEY “AF 
Dependable, trouble-free 
1 round-the-clock schedule 
ped-up production and 
are big reasons 
mical and processing plants 
now rely on WILFLEY 


cids, corrosives 


)00-G.P.M. capc 
gher. Wetted 
thineable allo 


lable. Every 


WILFLEY 
i44 PUMPS 


A. R. WILFLEY & SONS. Inc., Denver, Colorado, U.S.A 


New York Office: 1775 Broadway * New York City 
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Temperature Control Unit Micro Flowmeter Series Air-Operated Motor Valves 


us Test The Honeywell Series 700 Double 

infor Seated Diaphragm Valve is fully de- 

a new tem ‘ scribed in a new Specification Sheet 400 

utomatically 4 issued by the Minneapolis-Honeywell 

temperature Regulator Company. The new sheet 

minute ! nt ; ac gives pertinent data such as sizes, con- 

eadings ) | 1 Varia struction, trim materials, temperature, 

thin any heat pressure ratings for various body n aterials 

Manufacturers claim that pressure drops and complete mounting 

In limensions. Also described are the var 

heat involved. The : ious types of discs available and some 
an be obtained - , : f the major design advantages 


be used* in almost any 
ircle No. 27 on Postcard 


Heat Transfer Apparatus 


The Griscom-Russell Company has 

has announced released a picture-book presentation of 
nsolidatio molded hose line i some of their designs of heaters, coolers, 

from 18 different types into five basic 

types, color 1 identification ac 





condensers and heat exchangers for all 
types of liquids, vapors and gases. The 
lit 1 include rayor material in the bulletin is arranged in 
nds higt strength, instead y sections to show some of the various 
and new tubes and covers of types of G-R apparatus which are of 
both natural and synthetic rubber. Each interest to the 
type in the new line has a distinctive 
wer color, coded according to applica 
tions, which will prevent confusion in 
stocking and use 


oil and gas industry. The 
Designed for the accurate metering of ¢@Uipment and representative installa 

small volumes of liquids and gases in tions are accompanied by a brief explana 

laboratory and pilot plant operations, a t#on of design features and application 

new line of micro flowmeters has been Cindi fs 

developed by the Technical Equipment een 

Company Both high pressure (1000 

psig) and the low pressure (100 psig) 

models have maximum flow rates of Stainless Steel Booklet 

6-105 ml/min for water and 9%0-610 

ml/min for air at 20° C. Four sizes of rhe Allegheny Ludlum Steel Corpora 

tubes and four float compositions ar¢ tion is publishing a series of booklets 

stocked. Both models employ a rotating dealing with the uses of stainless steel 

float in a taper lass tube. An exclu n the 


». 28 on Postcard 


various industries. Latest in the 
sive ni : t s avail series, is one dealing with the petroleum 
able nsti ‘ 1 tubes industry. Contents include chapters ot 
metering ¢ t 1 atur 1s stainless steel in the crude, refining, nat 
available iral gasoline, transportation and mar 
keting. A discussion on the technology 
fabrication and available forms of the 


materia s also teatured 


»”) on Postcard 





Magnetic Driving Devices 


\ new magnetic adapter and mag 
neti hexagon square shank have been 


developed for use 


1; 1 ire t " uc I ly witl Williams 

pum} dlin ' | ipact “Supersock 

a Dr t 1 "4 drive hex 

head hardened and 
P j self tapping screws 
. Williams 

many A tele 

+ High Discharge Relief Valve pyar hw 
re l passes within an 


mmercial - 
The A. W ! F assembled socket 
lameter A y 
since Corporatior pul 1 ) 1 contacts the 


letir N U0) ‘ ! ly cr head, retaim 
new safe rel \ ‘ ! ng the head with the 


Type F 5 ali is claimed 1 pening. The 


ave the highest ‘ ge rat f at l magnet, im 
safety relief valv t market ot bedded in the drive 
comparable s ! bulletin is self member, is spring vaded t 


tant explanatory wu lescribing the new air gaps and transmits its 1 


rust resist 


ven prope r product and shipment of the Type F 51 through a hardened stell tip t 


i the screw 
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“A 


WHERE RELIABILITY COUNTS 


= AND DEPENDABILITY IS A MUST 


The ingenious, simply-designed mechanism of 
Fisher Wizard Controllers provides extreme 
accuracy and dependability in pressure control. 


Fisher Wizard Controllers will completely 
solve your pressure control problems. They 
are individually built to meet your exact 
operating conditions, and are guaranteed to 


give satisfactory performance. 


High pressure Fisher Wizards are available 
in throttling and snap acting types. Bourdon 
Tube pressures from 5 to 10,000 P.S.I. Dia- 


phragm or remote panel mounting. 


Low pressure Fisher Wizards available in 
diaphragm or remote panel mounting. Bellows 


pressures from '/, to 15 P.S.I. 


FISHER LEADS THE INDUSTRY IN RESEARCH 
FOR BETTER PRESSURE CONTROL 


HIGH PRESSURE 
Bourdon tube pres- 
sures from 5 to 10,000 
P.S.A. 


LOW PRESSURE 
Bellows pressure from 
a to 15 P.S.1. 


Marshalltown, lowa 
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Automatic Fire Extinguisher 
Grinnell ompanys new Pr 
tires at the ™m 

diluting the 
flame The heat 


m a tire n | 


tect« 
lecular 
active ingredients 
rmally 
raises the ten 
ture of 
mable 
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peta 
nearby tlan 

material t its 

and igni 


! temperatures 


istillation 


automate 


dive 


ing water vapor 
lutes the flame 
hat they c: 


and 
burn 
“pray 1s ap 
tory Mutual 


nderwriters 


< n has issued a re 

heir bulletin o 
known as Publication 

letailed explana 

ftenit including 


n Sodium 


1 in the process, 
eolite softening 
the size of 
equipment, tl | n of zeolite ma 
terial 1 description of the 
stages « operatior f a sodium 
ftener. A complete description 
f tl chrane Hyd Single 


erimais and 
tour 


reolite s 


Dual Temperature Insulation 

Dual insulation, a 
new scientifically designed Fiberglas in 
sulation for pipe operating at low 
temperatures or at alternate 
high and low temperatures, is now being 
ffered by Owens-( Fiberglas 
Corp his insulation is made of 
fibrous glass bonded with a thermoset- 
ting binder and is preformed in hemi 

linders and segments that fit all stand 
ard pipe and tubing sizes. A_ vapor 
barrier, composed of laminations of 
asphalted draft paper and aluminum foil 
adhered to the berglas insulation with 
1 bituminous ovides con 
lensation control or ld 


throug! 


temperature pipe 


lines 


cycles of 


rning 


adhesive pr 
lines passing 
warmer temperatures When 
vapor barrier the dual tem 
jacket prevents con 


used as a 
perature insulation 
lensatior n the surface f pipes and 


increases storage sj] r ninating 


vac 
ilripping in the area be 
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New Plastic Marking Tape 


Labelon Tape Company, Inc., has de 
veloped a plastic marking tape on which 
written and 
panels, ci 
wall out 
drop 


sensi 


all necessary data can be 
the tape applied directly t 
cuit breakers, 
lets and as 
cords 1 he 
tive, sticking without m« 
dry and comparatively smooth surtace 
It may be written on with a pencil 
or any pointed instrument, but the writ 
ing is not on the surface of the tape. It 
appears beneath a transparent plastic 
outer layer which protects it against 
smudging dust, dirt, oil water and 
chemicals. Temperatures between 
40°F. and 160°F. do not affect the 
tape It is fadeless provides a per 
manent label tl stripped oft 


one surface an applies anotl 


switches, fuses, 
“flags” to wires and 


new tape is pressure 


mustening to any 


er 


y & mele 
roducts, 
featt ft the new 
goggle is a flexible fully transparent 
frame of molded Vinylite. Although the 
frame conforms to all facial con- 
tours, a newly lens retaining 
feature adds sufficient rigidity to the 
frame so that there sacrifice of 
protective etticency The 
060-inch acetate and 1s 
replaceable The goggle 
an ounce and fits over all types of pres- 
gasses. It is known as the 
#91 MonoGogel 


An improved, 
is being offered 
Inc. Outstanding 


new 
designed 


lens is of 
separately 
weighs just over 


cription 


Wilson 
Vo. 35 on Postcard 


Creche 


New Cation Exchange Resin 

Having high regeneration efficiency 
and low leakage characteristics, new, 
medium capacity cation exchange resin, 
Amberlite IR-112, has been developed 
by Rohn & Haas Company. The resin is 
said to have all the desirable physical 
and chemical properties of the polysty 
rene nuclear sulfonic acid class of ex 
changers. It is resistant to oxidizing and 
reducing media, as well as to solvents 
It is stable up to 250° F. and over the 
entire pH range. At the low regeneration 
levels customary in water conditioning, 
it exhibits exchange capacities virtually 
equivalent to older, sulfonic acid type 
exchangers 


Circle No 


36 on Postcard 


A Gulf Publishing Company Publication 


Open Channel Flow Meters 


The Bristol Company has revealed 
its new line of Series 500 Open Chan 
nel Flow Meters for measuring, record 
ing and controlling 
the flow of 
sewage, industrial 
plant effluent, irriga 
tion water, and other 
liquids The flow is 
determined by meas 
head of 


water 


uring the 
liquid flowing 
through a tlume or 
over a weir in the 
flow channel This 
measurement ot 
head is interpreted 

by means of a cam, i 

cut to the equation 

of the weir or flume, 

into terms of flow, 

which is then re 

corded on a uniform 

chart and integrated if desired. Two 
types are offered In the 
mechanical type, the cam mechanically 
moves the pen arm across the chart 
The electric type employs the Bristol 
timed-impulse type of record 
ing. A descriptive bulletin is available 
upon request 


general 


remote 


Vo. 37 on Postcard 


Versatile Fog Spray Nozzle 


A versatile fog spray nozzle with a 
handy three-foot applicator, positive 
shut-off, and garden hose connection has 
recently been developed by Bete Fog 
Nozzle, Inc., and is known as the HX5 
nozzle. It is suited for a variety of in 
dustrial uses where a portable nozzle 
with controlled spray pattern and 
volume is required, The HX5 operates at 
ordinary 30 to 100 psi pressures. Atom 
izing elements are a series of mter 
changeable fan spray machined 
from stainless steel. Discs afte available 
for fan angles from 10 to 90 degrees 
with a 1/10 to 8 gpm flow 


discs 


38 on Postcard 


Hot Water Treating Specialty 


A new hot water treating specialty, an 
easily installed fitting for removing air at 
the boiler, has been introduced by The 
rrane Company. Design of the Trane 
Air-Reducer eliminates two adapter con 
nections, thus enabling easier, and more 
economical boiler installation according 
to the manufacturer. The Air-Reducer is, 
in effect, a pipe within a pipe. The brass 
inner tube extends the hot water system’s 
supply main below the surface of the 
water in the boiler, preventing air trom 
entering piping and heating 
collecting at the top of the boiler 
off to the compression tank thr 
outer casting. Additional informati 
scribing the Air-Reducer and the 
Trane Hot Water Heating Speci 
contaimed in a new edition of Tr 
letin J-355 


Circle No. 39 on Postcard 








A. P. GREEN 


LIGHTWEIGHT CASTABLE REFRACTORIES 
REDUCE COSTS 

AND INCREASE EFFICIENCY 

IN OIL HEATERS AND OIL STILLS 


For use in panel casing construction in new or old oil heaters 
and stills, A. P. Green castable refractories offer you these 
6 advantages 


++ a. P. GREEN. CASTABLE-INSULATION #70 ; 1. Lightweight insulating castables reduce heat loss .. 
a ae Gea improve temperature control and heat distribution. 


Securely anchored lining — gives long, trouble-free 
service. 


. Increases the performance and efficiency of the furnace 
. With fewer joints, air infiltration is reduced 

Le KAST-O-LITE 

“| 


to a minimum. 


Simplified construction — reduces erection time 


repaired by removing a series of the panels without 


| zs 5. Lowers maintenance costs. Any tube section may be 
Le ' . . disturbing the balance of the furnace arrangement 


6. Lower foundation costs due to the use of 
lightweight materials 
The A. P. Green Engineering Department will assist you with 
_ further information on the application of these materials to 
Cross section drawing of an oil heater new units or the conversion of existing furnaces. Call your 
0 Gary. Indiana. This heater is one local A. P. Green distributor — he’s listed in the yellow pages 
example of the numerous uses for of your telephone directory — or write 
A. P. Green lightweight castable 
refractories in the petroleum industry A. P. GREEN FIRE BRICK COMPANY 
in Canada Mexico, Missouri, U. S.A. 
A. P. GREEN FIRE BRICK COMPANY, LTD. Toronto 15, Ontario 


TRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 


The castable is poured and anchored to Interior view of side wall showing of outside panel casing 
the steel ponels on the job site. The panels being erected 

simple formwork has been removed and 

the ponels are awaiting erectior 
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Protective Coatings Booklet Handling Multi-Unit Loads General Purpose Motors Data 
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it Protective ‘ ns of Allis-Chalmers 
r general proot (Type AP) and 
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el 


nical service rey describing 
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| i mn ral Tes ane I nf : ; 
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oer preparing lithium greases 
ao Ne iy? : i" components used in them. I1 
ine. the: Semmens san os tion to noting proper procedures for 
rest facilities handling l west results, tables and graphs are give 
: which show the typical properties of 
goods, bags, bales or — : thium stearate and its performance 
normall extend ; t { 


carriaue Designed us base oils 


Commercial N-Propyl Acetate 


e Chemical Division. Celar 
of America has annour 
nercial availability of N Pr 
This material is available 
quantities and is a p 
solvent used extensively 
ier formulations. It is als available 
nk wagon and dru This pr 
he tirst im 


Automatic Liquid Level Gauge 


mati hiqu 





THESE 


3 NON-METALLIC DISCS 


can save you 
hundreds of valve dollars 


Lunkenheimer'‘N-M-D” (Non-Metallic-Disc) Valvessave 
you maintenance time and replacement money. Each disc 
is compounded for a special service — and all are easily 
interchanged or replaced. You're sure of the right valve 
for the job when you stock Lunkenheimer “N-M-D’s.” 


LUNKENHEIMER “N-M-D” Valves with No. 
20 Discs handle 150 |b. saturated steam and 
hot water at pressures up to 300 Ibs. and 
temperatures to 150°F. No. 20 Discs are 
designed for use on all Lunkenheimer 
“N-M-D” Globe, Angle, Check, and Quick 
Operating Valves where hot fluids are 
handled. 


MAMWMAAA 


30 Discs are recommended especially for 
cold water, air, and gas service at pressures 
to 300 Ibs. All Lunkenheimer ‘N-M-D’ 


Valves can be converted from one service to 


. | 
LUNKENHEIMER “N-M-D” Valves with No \ \ | 
\ 


inother simply by exchanging the discs, 

WRITE FOR Circular 558, which 
includes complete details, di- 
oo mensions, and service recom- 
mendations. It is available from 
your distributor or from The 
Lunkenheimer Co., Box 360G, 
Cincinnati 14, Ohio. 


which are identical in size and shape. 


LUNKENHEIMER “N-M-D” Valves with No. 
50 Discs are ideal for gasoline, oil, butane, 
and propane service. Disc-Holder for all 
‘N-M-D” Valves is the slip-on type—four 


long guides prevent “cocking” and assure iL] 
=) 


perfect disc seating. All three discs can be 
replaced or exchanged quickly. 
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U.S.P. 2,594,541-2. Process for 24 
ing Petroleum Emulsions M. 
and «=B. Keiser 


U.S.P. 2,594,557. Purification of Ali- 
phatic Hydrocarbons. A. FE. Hirschlet 
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U.S.P. 2,594,880. Purification of Oils 7 
Cig Conngeting, H. R. Davis i} 
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U 2 P. 2,595,170. Stabilized Mineral Oil 
W. Rudel an \ D. Kirshenbaun 
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30 C at 
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U.S.P. 2,595,284. Method and Apparatus 
for Treatment of Gaseous Hydro- 
carbon Mixtures. P. V. Mullins t 
the U. S. Secretary of the Interior 
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tial proportion of nitr as a diluent, 


€ gas stream is refrigerated under it 


treatment t gaseous 
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U.S.P. 2,595,516. Process for Recovery 
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U.S.P. 2,596,175. Treating Hydrocarbons 
with Alkali Metal Hydroxides. | 
Rosenstein t Texaco Devel 
Corporati 
Hydrocarbons containing certain in 
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mide and hydrocarbon in homo 

colloidal dispersion with a 
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acid as the peptizing 
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U.S.P. 2,596,198. Motor Fuels. A 
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ethyl or methylalcohol, 
glycocholic or taurocholic acid or a 
soluble, alkaline salt of these acids per 
liter of motor fuel 
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comprises gasoline, 


and 1-.5 cc of 
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U.S.P. 2,596,785. Method of Enriching 


Natural Gas. H. M. Nelly, Jr., and 
I I Sullivan to J. I Pritchard & 
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U.S.P. 2,596,793. Process for the Ex- 
traction of Valuable Constituents from 
Unexposed Oil-Bearing Shales not 
Spent by Oxidation. F. |. Schabelitz 
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temperature of 35-40.5°¢ a pres 
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U.S.P. 2,596,942. Filtration of Oils and 
Waxes with Bauxite. | Robert 
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Vacuum Oil Company, Inc 
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U.S.P. 2,597,204. Process for ome 
Petroleum Emulsions. R. W. Todd 
and F. FE. Fuchs to po 
ration 
\ water-in-oil petre 

broken by a demulsifier c: 

fatty acid esters of an 

polyhydroxy compound 


spec ial process 


U.S.P. 2,597,205. Stabilized Hydrocarbon 
Liquids. T. B. Tom to Standard Oil 
Company of Indiana 
\ hydrocarbon distillate cx 

sulfur compound corrosive t 

incorporated with a small am 

oil-soluble fraction of oilbanum to in 
hibit 


U.S.P. 2,598,449. Purification of Naph- 
thalene. R. Scott and FE. H. Joscelyne 
to The Midland Tar Distillers Ltd., 
England 
Crude mn 


weig water 


Aquaness Cx 


emulsion 1s 
nsisting of the 

oxyalkylated 
obtained 


leum 


by a 


claimed 


mtaiming a 
copper 1s 
yunt of the 


such corrosion 


rolter naphthalene 








ACCO 


product 





Easy to Clean... long lasting 


@ Designed for quick disassembly where frequent 
cleaning is necessary. Union bonnet adds strength; 
won't distort body or threads when removed. Rising 


stem shows position of wedge; fluid not in direct con- 
tact with operating threads. 

High test bronze body and bonnet; high tensile 
rolled bronze stem; nickel-alloy solid wedge and seat 
rings. Sizes '4” to 3”. Steam: 200 lbs. at 500° F; owG 
400 lbs. non-shock. 

The No. 716 R-PaC Bronze Gate Valve is economical 
to buy and use. See your R-PaC distributor or write 
nearest R-PaC district office for full information. 


R-PacC 
R-PaC VALVE DIVISION se ives 


AMERICAN CHAIN & CABLE 


Reading Pa. Atianta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadeiphia, Pittsburgh 
San Francisco, Bridgeport, Conn 





Patents 





tinuously introduced into a flowing 
stream of precipitating liquid which is 
a solvent for the impurities, e.g. a stream 
4% methyl aleohol, at a temperature of 
20-40°C. Naphthalene crystals form im 
mediately The crystals are further 
treated to increase their size, subjected 
to a washing operation, and recovered 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,594,554. Process for Concen- 
trating Hydrogen Fluoride. ©. M 
Hanson and C. B. Linn to Universal 
Oil Products Company 
An aqueous solution of HF is con- 

tacted —e another substantially anhy 

drous liquid hydrogen halide in sufficient 
amount to form a more concentrated 

HF layer and an aqueous hydrogen 

halide layer which are separated from 

another 


U.S.P. 2,595,056. Preparation of a Silica- 
Metal Oxide Gel Catalyst. G. C 
Conolly to Standard Oil Development 
Company 
A pure silica hydrogel is soaked in a 

metallic salt solution to thoroughly im 
pregnate the hydrogel therewith. Ex 
cess solution is draimed off, and the 
hydrogel is then treated with a volatile 
base in an amount insufficient for com 
plete reaction with the salt present, so 
that the gel formed remains acid. The 
product is washed and dried 


U.S.P. 2,595,339. Cogelation of Silica 
and Alumina Sols at pH 3.5-6.5. M. D 
Herder and L. Heard to Standard Oil 
Company of Indiana 
Improved silica-alumina catalyst is 

prepared by mixing an alumina hydrosol 

having a pH of 3.5-65 into a silica 
hydrosol having the same pH limits 

The mixture is allowed to set to a trans- 

parent, vibrant ultra gel which is 

washed, dried and caicined 


U.S.P. 2,595,415. Production of an Ac- 
tivated Form of Alumina. L.. Schmer 
ling to Universal Oil Products Com 
pany 
Alumina containing gamma-alumi 

num oxide is mixed with a carboxylic 
acid, such as acetic acid, of at least 60 
percent concentration and in a propor- 
tion of at least four mols of acid to 
alumina. The mixture is heated to 150 
300°C. under sufficient pressure to main 
tain a substantial portion of the acid in 
liquid phase for a time to convert the 
gamma-aluminum oxide to a basic Al 
salt of the acid. Thereafter, this salt is 
heated at 250-800°¢ to remove the 
organic acid radical and to form porous 
alumina useful as a catalyst 


U.S.P. 2,595,416. Production of Modified 
Forms of Alumina. L. Schmerling to 
Universal Oil Products Company 
The process according to this patent 

is very closely related to that of U.S.P. 

2,595,415. It differs from the latter sub 

stantially only in that the conversion of 

the basic Al-salt to alumina can be 
effected by any suitable method 


U.S.P. 2,595,772. Method Of Poets 
Catalysts. KR. L. Daussat and ( 


Petroleum Refiner 





DEAN HILL 
STEAM 
TURBINES 


are single stage, 
double impact type 
for low steam 
consumption 
Specifically designed 
for operation at 
medium steam 
pressures and 
temperatures, 

DH Turbines have 
all the advantages 
available under 
these conditions, 
including excellent 
water rates. Get 
the full details and 
complete 
specifications 

Write today. 











Power a-plenty at a penny-pinching cost! That's how 
DEAN HILL STEAM TURBINES operate. Their super rugged 
construction, their service-engineered design, 
their low maintenance, their remarkable HORSEPOWER 
UP TO 10 


power-producing ability all add up to litieaieal to 


TO 8675 LBS 


far more service for your turbine Aj. 


dollar. If it's low cost power 

you want... you want 
DEAN HiLL 

STEAM TURBINES, 


DARN NLL PUMP COMPANY 
Pump and Turbine Engineers Since 1895 
Sales INDIANAPOLIS 7, INDIANA 


OFFICES IN 


Chicage * Mexico City ® Philadelphic * Solt Loke City © New York © Dallas ® New Orleans * San Francisco ® Denver © Los Angeles © Pittsburgh * Houston * St. Paul © Cleveland 
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— U.S.P. 2,595,943. Method of Hardening 
Patents Bauxite with Calcium Sulfate H 


i I cel ( 








U.S.P. 2,596,497. Process of Strengthen- 
ing a Calcined Supported Phosphoric 
Acid Catalyst. |. M. Mavity to U: 


i 


«Gut amen ain 
te WELD that Never Fails 


/ 


Kerrigan grating is a one- 
piece INSEPARABLE unit. 
Bearing bars and cross- 
bars are WELDFORGED 
by Kerrigan's exclusive 
process into ONE PIECE. 
Resulting grating is a 
strong, anti-slip, easy-to- 
clean grating that affords 
maximum light and venti- 
lation, a minimum of 
installation and mainte- 
nance. expense, and long 
years of trouble-free use. 


WRITE FOR CATALOG 
AND SPECIFICATION SHEETS; 


and for a copy of “A PICTURE STORY 

OF KERRIGAN” which shows how 
KERRIGAN Weldforged steel grating is 

custom engineered . . . and how Kerrigan's 
Never-Fail Weld stands up under the severest kind 
of punishment. Just write on your letterhead for 


free copy. 


KERRIGAN IRON WORKS, INC. 


NASHVILLE TENNESSEE 


€ Y 
DIVISION GENERAL SALES OFFICE. 274 MADISON AVE N Cc 


free phospl 
and being in st 
1-10 percent b 
te reaction pr 
yosite is ther 


ws increased st tura 


U.S.P. 2,596,498. Supported Phosphoric 
Acid Catalyst and Process of Manu- 
facture. |. M. Mavity to Universal © 
Products ¢ mpany 
The process ! this patent ts se 

related to that of U.S.P. 2,596,497. A: 
rgano compound of Mg or Zn is here 

emploved as the treating agent 1} 


thermal stability i the comy 


te 
} 


roved by the treatment 


U.S.P. 2.596,748. Catalyst Regeneration 
System. K. M. Watson and R 
Smith to Sinclair Refining 
In a catalytic petroleum 
cess wit regeneratior 

lyst, uniform activity of 

maintained by constantly 

amounts of fresh catalyst 

times are carried overhea 

generation zone t the svstet 


letails are claimed 


U.S.P. 2,597,889. Drying a Silica-Zir- 
conia Hydrogel Containing an Alkali 
Salt. T. H. Milliken, Jr, and I. H 
Welinsky t Houdry Process ¢ 
ration 
\ hydrogel cor 

conmia, having a pl 
ntaming alkali 

produced by the 
hydrogel, is dried 

t alkali metal cation 


taining silicz 


1 less t 


pared of the 





CRACKING AND REFORMING 





U.S.P. 2,595,909. Method and Apparatus 
for Treating Hydrocarbon Oils. k. | 

Trai and =| I ler t Shel 
eeienmenah 4 pat 
Details are sirne 

il ippa 


wdered catalyst 


U.S.P. 2,596,145. Method of Catalytically 
| \ 


Reforming Hydrocarbons. | 
Com , | sa () | 


] 


wer boiling paraftt 


U.S.P. 2,598,309. Catalytic Cracking of 
Hydrocarbon Oil. |. Say and J. |! 
McKinney, ] to S 
In the catalyt 

carbon materia 

stationary bed of 


hich is pe 








\ 1 , a handy guide 
Car as your elephone- to the selection 
Mid-Continent and Gulf a of metering 


Coast industries may * . 
Delis and proportioning pumps 


3-6659 - Tulsa,—or 
CHarter 8189 - Houston 


for detailed and complete 
information, descriptive lit- 
erature; prices, service rec- — my y TYPE PUMPS 
ommendations based on 30 “ 
years experience. 


Proportioning Pumps 
(New Catalog UP-52) 


Diaphragm Valves 
Force Feed Lubricators 
In this new catalog and pump selection manual for 


All products of Hills-McCanna “U” Type Metering and Proportioning 


Hills-M C Pumps is all the information, including prices, for the 
Company selection of exactly the right pump for handling over 
pioneers in the 300 substances. Clearly and concisely, this helpful 
manufacture of each— booklet gives all the necessary information and specific 


MODERNIZED—IMPROVED recommendations to cover the vast majority of needs 


ENGINEERED that can be filled with a Hills-McCanna “U” Type Pump. 


to meet present day 
demands of research and 


If your operations involve the metering or proportioning 
of small volume flows, you will find this catalog a useful 
processing. addition to your files. We will be pleased to send you 

a copy on request. HILLS-McCANNA COMPANY, 
2441 W. Nelson St., Chicago 18, Illinois. 


THE Hills-McCanna “U” Type Pumps 
are reciprocating, variable stroke, 


mechanical drive units with max- 


EDWARD SOPH imum capacities ranging from 
0.10 to 24 gph. per feed. One, 
two, three and four feed assem- 
COMPANY blies are available. Operating 
pressures up to 5,000 psi. A four 
202 E. 18th St. feed unit is shown at the left. 
Tulsa 14, Okla. 
EDWARD SOPH HILLS-MCCANNA 
768A M & M Bidg. . ) Wk 
Houston 2, Texas mete UNG P 20720 lioning pump 
Also Manufacturers of: Saunders Patent Diaphragm Valves 
Force Feed Lubricators © Magnesium Alloy Sand Castings 
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HAVING TROUBLE PUMPING HEAVY OLS? a Patents 
VOLUME SHRINKAGE AT LOW Oil DELIVERY , : activate: 7 varticl a withdrawn fron 
© TEMPERATURES? ++-THEN INSTALL use in the stationary bed and tras 











ISOMERIZATION 





U.S.P. 2,594,706. Isomerization of Un- 
saturated Hydrocarbons. M. L. Allan 
to Imperial Chemical Industries, Ltd 
Allene is isomerized to methyl-acety 

lene by contacting the allene in the 

vapor phase at a temperature of 240 


son" with a catalyst comprising 


alu reat rior t se with si 
anacune alumina treated pr to use with silicon 


“TANK SUCTION HEATER INSTALLATION "soorse sv hr 


S| | sean The shell is open at the inside end. ALKYLATION 
i The oil moves across the heating tubes 
os it posses through the shell to the USP ; : 

-S.P. 2,594,343. Alkylation of Isoparaf- 
outside the tank fins. H. Pines to | siverent Gl Prod 
ucts Company 
An olefinic fraction containing an 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- sien ‘aia: @ tesmbeeh: deaiie tana 
tion Oil Heaters are licking the problem of economically preheating e.g. butene-1, is catalytically treated at 
heavy viscous oils to permit their withdrawal from storage tanks. They isomerizing conditions to convert at 
are also preheating the lighter grades of fuel oils to their proper delivery . so een — e ic hood. The 
temperatures to avoid the costly volume losses incurred when such oils SaameD iaieaiaen ies anand eal: ettiee 
are sold at low temperatures. paraffin and a HF catalyst and alkylated 


WITH PARACOIL TANK SUCTION OIL HEATERS eee ee 


@ You Heat Only The Oil That Is ing. Breaking of oil suction line not POLYMERIZATION AND 
Being Withdrawn From The Tank. necessary. CONVERSION 
(Thus radiation losses resulting from 
heating entire tank contents are @ All Piping Connections And Gas- U.S.P. 2,594,289. Method and Apparatus 
eliminated.) kets Are Outside The Tank. 4 ge Rupiopes tg Sol- 
ids. ( Caldwell to oudry Process 
* Overall Steam ConsumptionAnd «¢ y.tube Design Permits Free Ex- orporation 
Heating Cests Are Held To A pansion And Contraction Of ie bs - a — Lng _ ~ — 
Minimum. Tube Bundle. Either high or low tion of spent catalyst, fluent solid con 
@ Heater Tube Bundle Can Be With- pressure steam can be used as the version catalyst is passed through a 


drawn For InspectionAndClean- _—iheating medium. confined zone of everywhere equal 


horizontal cross-section as a continuous 











es 
CONDENSATE OUTLET 








downwardly moving nonturbulent bed 
he lower part of this bed is divided 
R into a plurality of non-communicating 
1 
Prompt Shipments! vertical sections H ydrocarb« 


thr 


ms are 
erie stl tia Billa t} passed ough the upper part of this 
bed throughout its complete horizontal 
cross-section. An imert is introduced to 
the bottom of at least one of the vertical 
than that 
meet your immedi at the top of this section to prevent 


of tubing and pipe 
enable us to make 
quick deliveries to sections at a pressure greater 


ate requirements entrance ot hydrocarbon vapors to this 


Write for Descrip- ection H ydrocarbor are passed 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES ii tnenaare through at ‘least one of the vertical 


sections, so that the rate of catalyst 
Witt PARACOIL TANK SUCTION HEATERS circulation through the upper part of the 


zone above said sections is greater than 
that through the vertical sections em 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons U.S.P. 2,594,560. Low-Temperature 


> P : : Polymerization of Ethylenic Com- 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. pounds Using an Initiators Composi- 


tions Comprising Sodium Azide and 


an Oxidant. E. G. Howard, Jr., to 
ENGINEERING * ssmre: 
pany 
Ethylenically unsaturated monomers, 
N such as ethylene, pr ylet buta 1€, 
CORP a T etc are polymerized uf aqu u ‘ 


1060 East Grand Street, ELIZABETH 4, NEW JERSEY | P'"0n by co 
30 Rockefeller Plaza, NEW YORK 20, N.Y. | thereoi, vi 


ployed for contacting hydrocarbons 


208 Petroleum Refiner 
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Where do you f 


Currently engaged in this highly specialized 
work,.Fluor can help determine your 


potentials in this rapidly expanding industry. 


Petrochemicals, the largest new factor in 
our ever-expanding world of chemicals, now ac- 
count for nearly one-quarter of all U. S. chemical 
production. Despite this, it is estimated that only 
one-half of one percent of all present oil and gas 
production is being utilized as petrochemical feed 
stock. This opens up new opportunities for the oil 
and gas producer and investor 
operate, or have interests in 
an oil refinery or a gasoline plant, you should be 
aware of your potential as a supplier of petro- 
chemical raw materials. This is particularly so when 


If you own, 


it is considered that the increase in value of an end 
petrochemical product may easily be four or five 
times greater than that of normal products realized 
from other hydrocarbon processing operations! 


Let Fluor assist you. 
The proven abilitt 


t complete plants ¢ 
troche 


struc 
€ 

natural gas and Pp 
lished The Fluor 
major eng 
One ce 
diversified 


gineer 


Let Fluor put these 


sure 


You will be 


you 
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ineering ane 
ull to Fluor will 
experience 


ing tec hnology 
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with Fluor! 


FLUOR 


Engineers - ~ Constructors ~ Vanufacturers 


THE 


New 


FLUOR CORPORATION, 


LTD. + LOS ANGELES HOUSTON 


York, Chicago, Pittsburgh, Boston, Tulsa, San Francisco, Birmingham and Calgary 


Represented in the Steriing areas by 
Head Wrightson Processes Ltd, Teesdale House, Baltic Street, Londen, EC 1, England 








...with readable 


Weston 


ALL-METAL 


thermometers 


Large, readable scales durable, all-metal construction 
stainless steel stems . . . accuracy within 1% of 

thermometer range. Available in types, sizes, stem lengths 

and ranges for all applications. Write for literature. 

WESTON Electrical Instrument Corporation, 

617 Frelinghuysen Avenue, Newark 5, N. J. 
manufacturers of Weston and TAG instruments 


) " WESTON Suslumen 


INDICATE...RECORD... CONTROL 





Patents 





permanganate, bromate, and ceric 10n 


U.S.P. 2,594,913. Suspension Polymeri- 
zation Employing Phosphates of Sub- 
micronic Particle Size. J. M. Grim 
to Koppers Company, Inc 
\ polymerizable ethylenic monomer, 

e.g. styrene, is added to water he 

suspension is stabilized by means of a 

phosphate difficultly soluble in water 

and containing for each phosphate group 
at least three equivalents of a metal the 
carbonate of which is at most only 
slightly soluble in water, such as Ca or 

Meg rhe phosphate 1s comprised ot 

particles predominantly of a size im the 

range of 0.2-0.005 micron. The thus dis 
persed ethylenic monomer is polymer 
ized. Polymer beads are formed 


U.S.P. 2,595,224. Method and Apparatus 
for Processes Employing Fluent 
Solids. ( L. Caldwell to Houdry 
Process Corporation 
In the conversion of hydrocarbons in 

the presence of circulating fluid catalysts 
which are regenerated during the circu 
lation, the catalyst is continuously mov 
ing downward through the reaction zone 
as a non-turbulent bed of equal hori 
zontal cross-section throughout its 
vertical extension \ portion of the 
catalyst is withdrawn as at least one 
column at a point imtermediate the 
vertical extent of the bed. Hydrocarbon 
vapors are disengaged from this portion 
at the point of its withdrawal. An un 
reactive gas is introduced to the com 
pact column of cataylst at a _ point 
beyond the conversion zone at a pres 
sure greater than that in the conversion 
zone at the point of catalyst withdrawal 
to prevent the escape of hydrocarbon 
vapors trom the conversion zone 


U.S.P. 2,595,234. Process for the Pro- 
duction of Fuel Gas from Carbon- 
aceous Solid Fuels. Db. B. Eastman to 
The Texas Company 
Fuel gas is generated from a solid 

carbonaceous fuel containing volatiliz 

able constituents, such as oil shale, 

bituminous coals, and the like, by a 

process claimed in detail, wherein with 

the distillation i said constituents 
methanization of CO and H; is simul 
taneously effected 


U.S.P. 2,595,581. Thermal Polymeriza- 
tion of Alpha Methyl Styrenes. H. ( 
Highet, F. E. Salt, and H. M. Stan 
ley to The Distillers ( mpany, Ltd 
Alpha-methyl styrene r its lower 

nuclear homologues are heated, dis 

solved in an inert solvent in the absence 
f a catalyst and in liquid phase at a 
temperature of 290-350°C. to effect poly 


merization 


U.S.P. 2,595,892. Alkali Metal Alkyl- 
toluene Sulfonates as Emulsifying 
Agents in Low Temperature Emulsion 
Polymerization Processes. W \ 
Schulze and W. W. Crouch to Phil 
lips Petroleum Company 
In the emulsion polymerization of 
njugated dioletins the polymerization 
the presence of an alkali-metal 


monoalkyl toluene sulfuric 


t 


U.S.P. 2,596,610. Apparatus for Contact- 
ing Solid Materials with Fluids. H. A 


abaker to H Iry Process Corps 





installed at four vital points 
for long service life 





®@ Main Lubricating Oil Coolers 


@ Main Feed Pump Condensers 





@ Exhaust Condensers 


@ Gland Leak-Off Condensers 





SCOVILL HEAT EXCHANGER TUBES 


“You can’t buy better brass” 


Scovill Manufacturing Company, 14 Mill Street, 
Waterbury 20, Connecticut. 
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Aluminum will not discolor products that are processed in 
it. This is also true of a few other metals. But when you 
check prices, you see that aluminum offers tremendous 
savings. Copper for example, costs twice as much. In the 
case of stainless steel, aluminum saves about 80 per cent. 

These two facts have led process engineers to specify 
aluminum equipment for the proc essing of such fussy com- 
pounds as acetic acid, naval stores and hydrogen peroxide. 
Such products are also shipped in aluminum tank cars and 
drums stored in aluminum tanks. 

Alcoa’s development engineers have firsthand experience 
with hundreds of such applications. To get in touch with 


them simply write (on your company letterhead) to: 


ALCOA| ALUMINUM COMPANY OF AMERICA 


1867-G Gulf Building « Pittsburgh 19, Pennsylvania 


Y@ 


ALCOA fiilin ALUMINUM 





Patents 


paratus for contacting freely flowable 


solid materials with gaseous fluids. It is 
especially concerned with carrying out 
chemical reactions at elevated tempera 


at exchange between the 


d materials and the gaseous fluids 
U.S.P. 2,596,975. Slurry Polymerization 
Process. |. H. Bannon to Standard 
Onl Development Company 
mixture ! a may) pro} 


sobutylene ar 


nulti unsaturated hydroc n having 
4-14 C atoms and at least vo aliphatic 
unsaturated linkages is polymerized m 


e cold in the presence f a liquid 
atalyst, such ; lution \l¢ 
HCl 

um a 


mer 


U.S.P. 2,597,346. Method for Effecting 
the Conversion of Organic Reactant 
Streams. F. W. Leffler to Universal 
Oil Products Company 
Details are claimed of a continuous 

method for pyrolytically converting a 

hydrocarbon stream, particularly fo 

dothermic conversions, such as 
forming of low grade naphtha 

line to improve its octane num 

means of a moving bed of heated solid 

particles 


U.S.P. 2,597,951. Emulsion Polymeriza- 
tion Process. H. Romeyn, Jr., and ¢ 
D. McCleary to | S. Rubber Com 
pany 
Details are claimed for producing a 

certain type of rubbery copolymers by 

emulsion polymerization of a mixture of 
butadiene and acrylonitrile 


U.S.P. 2,598,058. Continuous Conversion 
and Coking of Heavy Liquid Hydro- 
carbons. W. K. Hunter to Universal 
Oil Products Company 
A heavy hydrocarbon oil is reduced to 

coke by contact with inert solid heat 
carrying particles, on which the coke is 
leposited The resultant vapors are 
fractionated to separate therefrom low 
boiling products and a heavier liquid 
bottoms fr ’ \ portion of the re 
sulting solid particle stream is treated 
in a combustion zor burn coke de 
posit therefro : then returned im 
heated condition t t coking zone 
Another portion of the solid particle 
stream is introduced with the liquid bot 
toms fraction to a flash zone wherein 
this fraction is partially vaporized by 
contact with said particles. A slurry of 
coked particles and the unvaporized 
liquid portion of the bottoms fraction js 
removed from the lower portion of the 
flash zone 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,594,301. Catalytic Reduction of 
Carbon Monoxide with Hydrogen. |) 


B. |} man and L.. P. Gaucher to The 
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The * tia y,’} refinery waste, may be costing 

you mony IN the expense of disposal. He may 

be costing you community goodwill because of 

air and stream pollution. If so, it’s time to look 
D Ross-Wilde sludge- 


recovery Unit. 


With the Monsanto-Ross-Wilde unit, you can 
change the “villain” into a hero. . . change 

an expense into profit . . . eliminate freight costs 
for the transportation of fresh acid and sludge. 


The Monsanto-Ross-Wilde unit makes clean, 
white sulfuric acid of any desired strength from 
refinery sludge, from H,S or from both together. 
The unit can be tied in with your sulfuric acid 
plant, or, if you have no plant, Monsanto will 
furnish designs for sludge-recovery and 
sulfuric-acid units as one project. 


At your request, a Monsanto representative 
will call at your refinery and estimate the cost 
of installing a Monsanto-Ross-Wilde unit. He 
will show you how much sulfuric acid you can 
produce ... how much you can save on 
disposal costg His services are yours without 
cost or obligftion. Write, wire or phone 
MONSAB#O CHEMICAL COMPANY, 
Engip Ming Sales Department, 1776-G South 
Bnd Street, St. Louis 4, Missouri. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY... WHICH SERVES MANKIND 











HOW MUCH £OSt- PRODUCTION 


— 


=e SLIPPING ACCIDENTS cast your ° 


Count the cost of slipping accidents—in lost man-hours, 
production lag. and insurance premiums. We think you'll 
see, at once. how much less it costs to put positive non-slip 
protection in your plant with exclusive A. W. ALGRIP 
Abrasive Rolled Steel Floor Plate 


NON-SLIP—EVEN ON STEEP INCLINES! 


We make ALGRIP by rolling rough, tough 
abrasive grain (the kind you'll find in 
grinding wheels) uniformly os an integral 
port of the steel plate’s upper portion 
Hundreds of these tiny abrasive sofety 
brokes grip your feet ot every step— 
prevent slipping, even on wet or oily 
surfaces, even on steep inclines! 


ALGRIP won't wear SMOOTH! 


ALGRIP’s safety is more than surface 
deep. The abrasive grain is distributed 
evenly and deeply, so that as the surface 
weors, new particles are exposed. Result 
ALGRIP keeps its onti-skid qualities for 
@ lifetime—without maintenance. And 
because rolled steel makes it stronger 
than other abrasive floorings, ALGRIP 
withstands hard blows and heavy loads 
—can be used in thinner sections without 
reducing load carrying capacity 


LEARN HOW LITTLE SAFETY COSTS TODAY 


Our new Booklet A-18 gives full technical details, suggests uses 
for ALGRIP. We'll be glad to send you a copy and answer any 
questions you may want to ask— without obligation. Write 


us today 


ROLLED 
ABRASIVE 
STEEL FLOOR PLATE 


STEEL COMPANY 


ALAN CONSHOHOCKEN, PA ond 


d 
eee Stainless Clo » Sheets 


Plate * Plates 


cts 


(nher Produ 
A.W. SUPER 
. Strip ° (alloy 


Over 125 yeors 


nce 
ad steel moking exper 





Patents 





ture of 

the imlet 

determines 

vapor nan 

the atomic quantity 
as gaseous paraffins in 
in the absence t 
ously included 


zone 


U.S.P. 2,594,341. Utilization of Oxo Bot- 
toms. |. J. Owen and FE. V. Fasce 1 
Standard Ohl Development ¢ mpat 
Oxveenated rganic compounds pro 


duced as still b ms ma 

Oxo process are subjected to a selective 

oxidation process by means of an oxy 

gen-containmmg gas in the presence 

a metallic soay da n catalyst 
" | Stems fares re oi 

wherenby a mix if¢ i « ‘ at Sanda 


cohols is obtained 


U.S.P. 2,594,889. ao of Cyclooc- 
tadiene-1, 5. R. M. Elofson to General 
Aniline & Film Corpor: 
Cyclooctatetraene 

alkali metal in a 

alcohol. Cyclooctadi 


U.S.P. 2,595,096. Synthesis of Alcohol 
from Olefins, Carbon Monoxide, and 
Hydrogen. P. T. Parker to Stand 
Onl Development Compat 
In a carbonylation proces 

duction of organic carb 

from olefins, CO and H 

of a cobalt catalyst at 

$500 psi and where 

bonyl compoun ds 


emperatures 
t the 
is hydre 


eenates 
vield f ak 
U.S.P. 2,595,223. Separation of Organic 
Compounds. WwW. P. I n and | 
Solomot the M. W. Kellogg Com 
pany 
Che total reaction product obtained u 
the hydrogenation of carbor xides 1s 
subjected in vapor state without prior 
condensati o scrubbing with an alkali 
at a temperature above the condensation 
point of normally lquid components 
contained therein. An extract comprising 
salts of tatty acids and a gas cor Iprising 
the remainder f the reaction product 
are formed and separated 
U.S.P. 2,596,160. Separation of Organic 
Compounds. H. G. McGrath to The 
M. W. Kellogg Company 
In a Fischer-Tropsch synthesis tor 
producing hydrocarbons and oxygenated 
organic compounds, the hydrocarbor 
rich phase is extracted with a hydrocar 
bon-insoluble alcoh« o obtain an ex 
tract containing a mixture of oxygenated 
compounds. The r-rich phase is 
separ ately extractec h a waier-insol 
uble organic compound to obtain a cor 
responding extract Both extracts are 
combined and hydrogenated under 
tain conditions to convert the xvé 


ated compounds to alcol 


U.S.P. 2,596,434. Synthesis of Organic 
Compounds. R. Pyzel to The M. W 
Kellogg Company 
In a Fischer-Tr psc synthesis 

wherein synthesis gas is passed upward 

through a mass of finely divided hydr 


Petroleum Refiner 





ptud-and-Nut Combination 
Resists Fatigue Failure 


Stays on Job at HIGH Temperatures 


For bolting applications involving high temperatures 
or high pressures, it pays to use the Bethlehem Con- 
tinuous-Thread Stud, together with two Bethlehem 
Quenched Nuts. 

This stud-and-nut combination is ideal for difficult 
bolting jobs because it resists the premature fatigue 
failure often induced by fluctuating temperatures and 
pressures. It's an economical combination, too, be 
cause of its long service life. 

The Bethlehem Continuous-Thread Stud has no 
point of thread-runout. Therefore those stresses which 
could contribute to early failure are well distributed 
over the full working length of the stud, rather than 
being allowed to gather at any one point. 

The Bethlehem Quenched Nut, made from .40 to .50 
carbon steel, is formed by forging and extruding hot 
steel in a forming die. It is then quenched and tem- 
pered. This procedure makes the nut sufficiently strong 
to break virtually any stud or bolt on which it may 
be used. Like its companion stud, the Quenched Nut 
is furnished in a wide range of sizes. 

It will be well worth your while to consider 
Bethlehem Continuous-Thread Studs and Quenched 
Nuts for high-temperature bolting. The nearest Beth- 





lehem office is at your service. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


pETHLEHEN 
STEEL 
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tion etfluent 


| phase compris 


and relatively 
ganic compounds This 
stripped of the very Jor 
mpounds. A 
ripped liquid phase 


U.S.P. 2,597,372. Production of Alkylcy- 
clopentane Hydrocarbons and Benzen- 
oid Hydrocarbons. H. Pines and \ 
N. Ipatieff to Universal Oil Products 
Company 


‘ 
- 

\ \ cyclohexane hydrocarbon and a 

2; -, bicycloalkane hydrocarbon having a ring 
ot 5 C atoms and another ring of 6 ( 

» atoms are reacted at a temperature ot 
; 200-450° C. in the presence of a dehy 

: drogenation catalyst and at a pressure 


f 1-40 atm. Alkyleyclopentane hydr: 


carbons and benzenoid hydrocarbons are 


WHY produced 
U.S.P. 2,598,186. Process for Use of 
Ny s U L AT E Spent Fischer-Tropsch Catalyst for 
Manufacture of Carbon Monoxide-Hy- 
drogen Synthesis Gas. 8. J. Mayland 


YOUR to Phillips Petroleum Company 
; } 


rise, and eventual shut-down A mixture of spent Fischer-Tropsch 


synthesis catalyst containing spent oxy 
CONDENSER becomes necessary for regular gen donor in the form of the catalyst 
metal oxide is contacted with steam and 


clean-out pericds. hydrogen. All of the carbon and waxes 
TUBES? deposited on the catalyst are removed 


7 2 ° thereby, while the catalyst and oxygen 
Wallace & Tiernan equip- donor are partially oxidized in the heat 


ment because it is versatile, carried by the oxygen donor from the 
synthesis gas producing process At 
sturdy and dependable _ least a portion of the resulting mixture 
proven by thousands of success- completely oxiizel and preheated by 
You may be doing ful installations, vouched for excess of oxygen. This hot oxidized ma 
just that if your plans don’t by satisfied users everywhere {Til uliized as an oxygen donor an 
include CHLORINATION and because there’s a Wallace & thesis gas producing -y- while the re 
~ T ~AT . = . mammng portion of the mixture ts re 
EQUIPMENT for slime control Tiernan chlorinator for every = duced and used as a catalyst in the 
by WALLACE & TIERNAN. job. Write today for informa- Fischer-Tropsch hydrocarbon synthesis 
tion on how Wallace & Tiernan U.S.P. a. oo of any 

Chlorination equipment <hrr Compounds. ers tS Em 

chlorination may help you solve W. Kellogg Company 


because it controls slime that sli In a Fischer-Tropsch synthesis using 
your siime problem. a fluidized iron-containing catalyst cor 


grows on the walls of condenser taining a predetermined amount of 0.1-3 
tubes not protected against it. percent alkali or earth alkali compour 
a“ promoter, the regenerated catlyst before 
Enough of the growth even- being returned to the reaction zone is 
» sank “= . — admixed with fresh promoter in ar 
tually seriously reduces heat NO WATER Se. tee clear te eect 
transfer efficiency a actually Is compensate for the decrease the cata 
lyst in alkali content but insufficient 


insulates your steam from the SLIME.FREE increase its alkali content over the it 
cooling water. Back pressures regardles ae! amount 
go up, production drops, oper- Source, © hlor 


. 3 he 
ating and maintenance costs pees om sli : Catalyst in Presence of Oxygen and 
rocess Hydrogen Fluoride. F. R. Hurley 
Water, Monsanto Chemical Company 
N Heptane s contacted vit 
1 TT it: 


U.S.P. 2,598,642. Process of Aromatiz- 
ing Hydrocarbons with Metal Fluoride 


cyclization catalyst 
ibination of manganes 
fluoride in certait 


WALLACE & TIERNAN rasa 


COMPANY, INC. irbons 


rie 


U.S.P. 2,598,647. Hydrogenation of Car- 
bon Monoxide with voemenee Iron 
Catalyst. H. G. McGrath 1 e M 


Petroleum Refiner—V ol. 31, No 











POWELL gives 
you flow control 


at its best! 











an alkali metal hydroxide pres 


Patents t ! J proportions of 3-6 mols 


i per mol of the amine. COS is 





ved by this treatment 

W. Kellogg 

Details are claimed of a process { U.S.P. 2,596,692, Method of Absorbing 
ydrogenating CO wit! ed iro Gases, lnchoding Hydrogen Sulfide. 
catalyst containing at kali met ‘ | | lordan t Shell Development 
promoter. A relatively F eld Company 
wenated organic com] ! . } re j arbon gas containing impur 
than I C atom i btained ties, particul y HS, is passed under 

. } 





an absorp 
) 


DESULFURIZATION tion oil containing the impurities to, ab 

tat rptiort rmed is separate: 
U.S.P. 2,594,311. Removal of Carbonyl rom t inab ved gas. A small por 
Sulfide from L iquefied Petroleum Gas tion the latt passed under pres 


B. J nsot and H lit t . nt ntact ith a lean abs rptior 





} 


rnia Resear { | t | I purihed unabsorbed gas is 


9 j ’ tair sarated fror +} P ultir s 
r irh ‘ es s¢ t | g 


OS buts 


intimately disper wid 5 ter is utilized ; he absor1 


OIL REFINERY EQUIPMENT 
Natural Gasoline Plants 
Chemical Processing Equipment 
7. 


Tulsa Type Equip is designed and fabricated to meet your 


specified operating conditions. 
Write for general catalog 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 





U.S.P. 2,597,427. Preventing the Devel- 
opment of Sourness in Certain Pe- 
troleum Liquids During Distillation. 
G. W. Ayers, M. J. Geerts, and R. E 
Chandler to The Pure Oil Company 
In order to prevent sourness in sweet 

products derived from petroleum hydro 

carbons containing organic sulfur com 
pounds during heating to temperatures 
at which such compounds are converted 
into sour producing compounds, the 
heating ts carried out in the presence of 
a small amount of glycerine 


U.S.P. 2,598,034. Desulfurization of Hy- 
drocarbon Gases. K. M. Brown and 
C. G. Gerhold to Universal Oil Prod 
ucts Company 
\ mercaptan containing hydrocarbor 

gas stream is contacted with a mercap 

tan solvent. The desulfurized gas stream 
is separated. The mercaptans in the en 
riched solvent are converted to disul 
fides. At least a portion of the solution 
contaming the disulfides is supplied te 


the contacting ste] 





HEAVY OILS AND WAXES 





U.S.P. 2,594,279. Mineral Oil Composi- 
tions. |.. F. Beare to Sinclair Refining 
Company 
\ mineral lubricati ul contains a 

minor an ! an oil-soluble stable 

chlorinated d with 35-75 per 
cent chlorn nd a osition prepared 
by the reacti ‘ a bicyclic terpen 

! 


sultur, 3 sulfide in cer 


ru 
tain pre rt | Idi 
am p " e additives give ex 


treme pr 1 properties t the oul 


U.S.P. 2,594,286. Grease -_ Grease 
Base. \W. ( Urvant and H ro 
to Swan-Fing or] 
\ erease com 


} 
cant and a gelati 


U.S.P. 2,594,795. eg Spee 
tion. | ' 


U.S.P. 2,594,822. Preparation of Greases. 
I F. N l 


| 
I 


1. St ss and R 


U.S.P. 2,595,140. Oxidation Resistant 
Lubricating Oil Sa. R 


() 





SEND FOR PSC 


BUBBLE CAP BULLETIN 21 


Lists 200 Standard Styles Furnished Without Die Cost. 


How to Install or Remove Caps Faster the LeJons Way. 


We believe you will find in PSC 
Bulletin 2! the largest compilation 
of engineering data on bubble caps. 
Complete information is presented 
for each of the over 200 standard 
styles of bubble caps and risers 
furnished by The Pressed Steel Co. 
Also drawings for use in determin- 
ing methods of tray assembly. 

Here are two im- 
portant reasons why 
60% of the oil in- 


dustry'’s fractionating equipment 
are today using PSC bubble caps. 
First, with dies on hand for this 
wide range of styles, we save many 


customers the cost of dies. 


Y 


Hammer Wedges 
In or Out 


Second, we fabricate from 
the complete list of alloys. Thus we 
are able to use the one particular 
alloy that best meets your coking or 
corrosion problems. Special caps 
promptly designed. Send blue prints 


PROMPT DELIVERY - WITHOUT DIE COST - IN ANY ALLOY 


The substantial maintenance sav- 
ings effected by our new LeJons 
method of tray assembly are a mat- 
ter of plant record in every refin- 


ing center. The unprecedented 


simplicity and tightness of assembly 
maintain operating efficiency. In- 
spection and cleanout time is shor- 
tened because caps are removed by 
merely hammering out the wedges. 


THE PRESSED STEEL COMPANY 


of 


WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Allloys 


OFFICES 


IN PRINCIPAL CITIES & x*& w¥ 





The Klemp Metal Grating Corporation 
has been serving the needs of the Oil Com- 
panies for almost half a Century. During 
this time Klemp has produced and patented 
several specialized gratings such as Hexteel 
and Floorsteel for ganister linings in the 
Refining Division of the Oil Industry 

Klemp Welded Steel and Diamond Riv- 
eted Grating are consistently specified for 
stair treads, walkways, landings, tower 
stairs, catwalks, stairways and many other 


applications to insure — 
@ lire proof Non-Slip Footing for 
Men and Traffic 
@ Lificiency 


@ Protection Plus Comfort Through 
Complete Ventilation 


with Safety 


For 45 years the Klemp Metal Grating 
Corporation's engineers have specialized in 
the fabrication of gratings and open steel 
meshes only. This specialized experience is 
at your service. Factories are centrally lo- 
cated in Chicago and Houston 

We solicit the opportunity to solve yout 
most difficult flooring problems. Send in 
your blue prints for quotations today 

All types of Klemp Open Steel Gratings 
are available for immediate shipment 


KLEMP 


METAL GRATING CORPORATION 


General Offices—1379 W. Branch Street, Chicago 22, III 
Telephones —POrtsmouth 7-6760 and Summit 1608-1609 
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percent by weight of a carbazole 


U.S.P. 2,595,158. Rust Preventing Com- 
—— and Method of Preparing 
ame. C. F. McCue and W. E. J 
Broom to Standard Oil Development 
Company 
\ solution of a microcrystalline wax in 
a hydrocarbon solvent boiling between 
40-150" C. is mixed in heated conditions 
with O.5-3 percent of metal soap of 
Caf fatty acid and 0.5-3 percent of 
1 rust inhibitor. The mixture is rapidly 
chilled with agitation to obtain a stable 
suspension of small wax particles in salt 
water. The product forms a hard rust 
preventing coating on metal surfaces 


U.S.P. 2,595,161. Lubricating Composi- 
tion. A. J. Morway and D. W. Young 
to Standard Oil Development Com 
pany 
A lubricating oil is thickened to grease 

by a metal soap of a fatty acid combined 

with a minor amount of bis (5-methyl-2 
hydroxy phenyl) sulfide to mhibit oxi 
dation 


U.S.P. 2,595,169. Steam Turbine Lubri- 
ts. H. W. Rudel and J. I. Wasson 
to Standard Oil Development Com 
pany 
\ mineral base lubricating oil contains 
0.01-0.5 percent by weight of a thio 
ether substituted tetrahydrophthalic or 
hexahydrophthalic acid, anhydride, or 
monoester thereof of special constitution 
he additive inhibits corrosion 


U.S.P. 2,595,468. Solvent Separation of 
Wax from Hydrocarbon Mixtures. 
W. Kiersted, Jr.. and H. H. Gross t 

Development Corporatior 

claimed of a process for 

} 


Texac« 
Details are 
the separation of solid wax from a 
drocarbotr il stock by a dewaxing s 


vent 


U.S.P. 2,595,819. Lubricating Oil Addi- 
tives. W in 
to Standard Oil 
pany 
\ mineral 

amount of 1-20 percent by 

P,Ss reaction product of a solution of 

stvrene-isobutylene or polymer of cet 

s and pr 


Smvers and D ung 


Development Com 


ntams an 
t ota 


lubricating oil « 


wergl 


tam proportion yperties mm sperm 


om 


U.S.P. 2,597,018. Lubricant. R 
ker and ( R. Singleterry 
\ thickened lubricating « 
mpr ah 


} 


ricating oil an 
weight of a phthak 
lisper therein m a proj 


ficrent 1 cause gel formation 1 


U.S.P. 2,597,838. Lubricant Containing 
Selenium Compounds. W. Lowe, W 
I. Stewart, and J. O. Clayton to Cali 
it Research Corporatior 

\ selenium contaiming lubricating « 

a small am 

ot spec al « 

inhibits the 

hen this metal 


bricant 
U.S.P. 2,597,908. Production of Lubri- 
cating Oil. H. R. Stewart and W. M 


Thaw to California Research Corpor 





— 


One Call for Your Metal Nee 


SAVE TIME AND TROUBLE WITH ONE-CALL BUYING FROM 
COMPLETE WAREHOUSE STOCKS OF ALL AVAILABLE METALS 


Give yourself and your company the full benefitand correctly, completely and quickly. We maintain 
big convenience of ‘‘one-stop’’ buying of metalsfrom seven well stocked warehouses and eleven sales serv- 
Metal Goods Corporation. You'll simplify metals ice offices to serve your needs. Many metals users 
purchasing a lot by calling on our nearest representa- are making very profitable use of Metal Goods 
tive. You can rely on us to supply your requirements Corporation service. May we help you? 


Please call, wire, or write the following Metal Goods Corporation representative nearest you. 


Tulse 3, Okiachome Dalles 9, Texas Decatur, Hlinois Memphis, Tennessee Fort Worth, Texas 
OFFICES 302 North Boston 6211 Cedar Springs Rd. SALES SERVICE 1305 West Sunset 713 Columbian Mute! 3821 Carolyn 

Scott J. Harrison Sem D. Hodgdon OFFICES Arlie W. Tempel Tower Bidg. John M. Turbitt 
AND WAREHOUSES = Phone: 4-1175 Phone: ELaburet 3271 Phone: 6-1314 Robert W. Downs Phone: FOrtune 4369 
St. Lovis 15, Missouri Houston 3, Texas New Orleans 12,lo. Wichita, Kenses Baton Rouge, Lovisiana pss deg pb fan Sen Antonio, Texes 
5239 Brown Avenue 711 Milby Street 432 Julio Street 2200 East Central 4419 Mimosa Street 3515 a a 2012 Alamo Natl. Bidg. 

Ray Noller , . No. 67th Avenve 

Nelson L. Hower Harris T. Gregg Corl T. Wedemeyer ay Nolle Paul P. Vidovic Cc. M. Cool Roy D. Bagoley 
Phone: GOodfellow 1234 Phone: CEntral 8881 Phone: CAnal 7373 Phone: 7-8921 Phone: 4-4738 Phone: Walnet 1112 Phone: GArfield 3161 
Kenses City 16, Mo Denver 2, Colorado Jackson, Mississippi Indienapolis 2, Ind. Beaumont, Texes Davenport, lowe 
1300 Burlington 2425 Weolnut Street 781 Raymond Rood 1333 N. Pennsylvania 238 Bowie Bidg 924 Stote Street 
Frank D. Hogan Neal Dehn George E. Akerberg Harry L. Newton Lee T. Dodson Robert L. Tharp 
Phone: NOrciay 3516 Phone: AComa 5891 Phone: 5-2711 Phone: Lincoln 4980 Phone: 4-7536, 4-7537 Phone: 2-3156 


e 
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Get this SMALL TRAP 


With 
BIG TRAP 


quality features! 


Available for pressures from 0 to 150 p-8-4., the Strong* 
No. 070 fits all standard trap applications. Built especially 
for use on laundry, restaurant and hospital equipment and 
in industry wherever small drainage is a problem. 

As with all Strong Semi-Steel Traps, the 070 is guaranteed 
against defects in material and workmanship for one year. 


Write today for Catalog 68-R. 
#T. M. Reg. U. S. Pat. Of 


STRONG, CARLISLE & HAMMOND COMPANY 


RQ’ 1392 WEST 3rd Street T Anom Mer 
Cleveland 13, Ohio at gh cate 


Sit a: 


Reducing Valve Blast Trap “SY” Strainer 


NG 





Patents 





tact with at least 5 percent of a silica 
alumina catalyst at a temperature of 
600-725° F. for a time sufficient to com 
pletely remove the chlorine and to pr« 
duce a relatively saturated lubricating 


U.S.P. 2,597,910. Production of Lubri- 
cating Oil from Wax. W. M. Thaw 
and H. R. Stewart to California Re 

rporation 
cess of this patent is closely 
that of U.S.P. 2,597,908. Th« 
chlorination of the petroleum wax is 
here effected at a temperature below 
300° F. to an extent that the product 
lorine content of less than 1 


has a ch 16 


percent 


U.S.P. 2,598,154. Process for Making 
Grease. G. C. Bailey and W. B. Whit 
ney to Phillips Petroleum Company 
\ mixture of a hydrocarbon lubricat 

ing oil with a metallic soap is heated 
with agitation to disperse the soap in the 
oil. The dispersion is suddenly chilled to 
form a hard friable gel in some free oil 
he gel is separated from a portion of 
this il and is then worked together 
with the remaining free oil to a state ot 
constant consistency of grease-like 
nature 


U.S.P. 2,598,257. Wax Product and Proc- 
ess for Preparing the Same. |. B. Hill 
and S. W. Ferris to Sun Oil Company 
A petroleum wax product suited to the 

lamination of paper products require: 

to withstand high temperatures has an 

m. p. of at least 180° F. an A.S.T.M 


penetration f at least 15 and othe 


characteristics 





PETROCHEMICALS 





U.S.P. 2,595,254. Apparatus and Process 
for Circulating Powdered Solid in 
Chemical Treatment. C. EF. Hemmin 
wer t Standard Oil Development 


Company 
Details are laimed ta meti 1 and 
an apparatus tor continuous chemica 
treatment t rm material 
the oxidati tf naphthalene to 
anhydride, a powdered s 
terial whicl ay ave catalytic 
ties. The proce s particularly 
erned witl 
U.S.P. 2,595,255. Production of Hydro- 
carbons from a Granular Solid Re 
actant. ©. H. Holder to St rd © 
Develor nt Dat 


U.S.P. 2,595,265. Process of Oxidation 
of Ethyl Naphthalene. R. Johns t 
‘ I 


Koppers ( 





There's More Than One Way 


to Cool Engines... 


and 


MARLEY 
has them 


Whatever method of 
cooling your plant 
requires, whether cooling Marley Forced Draft DriCooler 
medium be air or water, 
you ll find the finest 
equipment in the complete 
Marley line 
Marley Dri-Coolers are increas- 
ingly popular as more and more plants 
utilize air cooled heat exchange. The 
flexibility of header design and finned tube 
arrangement makes Dri-Coolers ideal for 
cooling of jacket water and lube oil and other 
high level cooling. either singly or both in the same 


3.000 


unit. They now serve plants from 50 hp to 
hp, in many countries and climates 

For water cooling. Marley has long set the standard. 
Marley patented Double-Flow., Conventional induced 
draft and atmospheric towers are all adaptable for indirect 
cooling through standard Marley atmospheric sections 
Marley towers and sections are completely integrated units and 


the range of sizes fits every requirement of any size plant. 


PRECOOLING AIR is another function of Marley 
cooling towers. In a single installation 40 
Marley Aquatowers are in this type service. 


The Marley Company Inc. 


Kansas City 5, Missouri 


A Gulf Publishing Company Publication 





WHENEVER YOU SEE 


furnaces like these, 


) 


you can be sure 


they’re PETRO-CHEM ISO-FLOW design 


More than 1000 are in operation throughout the 
world in the petroleum, chemical and allied 
industries ... for all processes and for any 

duty, pressure, temperature and efficiency 

... and all Petro-Chem Iso-Flow furnaces 


are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLimitreo tm Ste capacity ouryr 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 


! 


2 


2 


EAST 42ND STREET NEW yYorxK 17 N Y 
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as an azeotrope of this carbinol and 
methyl naphthyl ketone, also formed 


U.S.P. 2,595,227. Electrical Oxidation of 
Aralkyl Hydrocarbon. W. J. Cotton 
A gaseous mixture of primarily tolu 

ene, oxygen and nitrogen 1s subjected 
at a temperature below its ignition tem 
perature to the action of crossed electric 
discharges exhibiting a luminous field 
completely confined by gas. One of these 
discharges is an electromagnetic dis 
charge of a frequency greater than that 
of the other by at least 0.065 megacycles 
per second expressed as_ sinusoidal 
frequency equivalents. The nitrogen is 
thereby activated to an oxidation cata 
lyst. Benzaldehyde and benzoic acid are 
formed 


U.S.P. 2,596,084. Fluorinated Compounds 
and Process of Producing the Same. 
P. E. Weimer to the U. S. Atomi 
Energy Commission 
\ polyalkyl condensation product of a 

2-4 C atom alkyl group with a dinuclear 

aromatic hydrocarbon, e. g f ethvlene 

with naphthalene, is reacted in vapor 
form with AgF, or CoF, at tempera 
tures of 200-400° C. A perfluroinated oil 
is obtained which is useful as a lubricant 


U.S.P. 2,596,421. Flame Synthesis of 
Hydrogen Cyanide. A. C. McKinnis 
to Union Oil Company of California 
A reactant gas mixture containing cer 

tain proportions of ammonia, methane 
or natural gas, and oxygen is passed t 
a synthesis lame maintained 
combustion of gas mixture ‘ 
iliary flame ’ undine the synthesis 
flame is formed by a burning mixture 
tf hydrogen and oxygen. The synthesis 
flame thereby takes the form of a tl 

flat «tts ‘ ertain lin ! wy WT tl li 

1 opagatt 


sai Ki 
nd rt 
led bel 


gen cya 


U.S.P. 2,596,507. Manufacture of HCN 
W. Perry to Phillips Petroleun 


N 


U.S.P. 2,597,027. Production of Nitro- 
paraffins. H. J. Passino and L. ¢ 
Rubin t The M. W. Kell 


pany 


U.S.P. 2,597,159. Condensation of Aro- 
matic Hydrocarbons with Formalde- 
hyde Catalyzed by Formic Acid. P. D 
May ar R. J. Lee to Pan Americar 





‘nr awe 


Rye 





my orem s 
— 


— Jo 


= # 


"We gain 3 days production 


cleaning towers on-line” 


THAT'S THE REPORT from a Texas plant superin- 
tendent. His 45 foot absorber tower produces 
120,000 gals a day. Cleaning it used to take 4 
days, with a production loss of $26,800. 


Not any more. Now he just pumps a powerful 
Oakite detergent solution through the tower and 
circulates for about 20 hours. He not only gets 
3 days more production—he saves $695 on 
cleaning costs, and gets these other advan- 
tages besides: 

* No cutting-in, no dismantling of 


equipment 


Thorough cleaning, even in hard-to- 
get-ct spots for optimum metal 
inspection 


A mini ef abrading— critical 





dimensions remain unchanged 


crew rel d for other 
work while solution circulates 





TRY IT YOURSELF. Ask your local Oakite Tech- 
nical Service Representative. Or write Oakite 
Products, Inc., 44C Rector St., New York 6, N. Y. 


ce Representatives in Principal Cities of U.S. & Canada 


_OAKITE 


PETROLEUM SERVICE DIVISION 
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AN OLDTIME RECIPE FOR 
LONG-LIVED PIPE LINES 


A recipe that waterworks and gas distribution 


engineers have used for over a century is: 
specify cast iron pipe. Refinery engineers 
have used it, too—with good success—for 
run-down, water and gasoline lines — 
for fire protection systems —salt water disposal 
—condenser and cooling coils. 
No other pipe, at reasonable first cost, 
offers comparable resistance to both interior 
and exterior corrosion. No other pipe, 
in its price range, is as economical in the end. 
Available with bell-and-spigot, plain end 
and flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Illinois. 


VAST TRON PIPE 


FOR LONG LIFE AND ECONOMY 








“all those in favor, LING 


of BETTER 


methods say 


tm 


7 here "5 an 
AIRETOOL Tube 
Cleaner and Tube 
Expande r for Every 
Type of Tubular 


Construction. 


TUBE 


7 


bi 


Ls 


Put it to a vote by the operators who have 
used all kinds of tube rolling equipment, 
and you will come out with an overwhelm- 
ing preference for AIRETOOL. This is true 


because AIRETOOL 
easy to use 
the going is rough 


tube expanders 
don't break down when 
produce neatly rolled 


are 


joints that withstand highest pressures 


—_ 


ge 


5 
a Se 
— 


AIRETOOL provides a wide variety 


LAE felelilel 1a Mila lellile, 


bearing type for small t 


earn how your tube 


an be done qui 


more efficiently, write or 


ubes 


the ball 


ifs) 


expansion 


ker and 


wire in 


mediately to The AIRETOOL Mfg 


cs... 29¢ 3 


Ohio 


Center St 


field 


Cuts rolling time in HALF 


This 


AIRETOOL 


cally assures perfect tube rolling 


ftelshigel mmol iieliulel 


by eliminating any chance of over 
differ 


or under expansion. Four 


ent motor sizes available 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


Branch Offices 


Spring 


NEW YORK, PHILADELPHIA 


CHICAGO, TULSA 


BATON ROUGE, HOUSTON 





Patents 





Refining Corporati 

An aromatic hydr 1 
least bstituted nuclear ( 
and tormaldehyde 
a tormic acid catalyst at a 


ft 10-130° ¢ An 


product is formed 


one uns 

ire contacted 
tem! t 
empera 


rganic condensati 


U.S.P. 2,597,698. Nitration of Aliphatic 
Hydrocarbons. G. Bf. Bachman and 
JI. V. Hewett to Purd seal 
Foundation 
The vapor phase nitrat 

carbons witl nitric acid 
dioxide is effected in the 
catalytic proportions free 
mine, or 1odine, or « 
thereot 


U.S.P. 2,598,263. Esterified 4-Vinylcy- 
clohexene. H. | Johnson and | J 
Bondhus to Sun Oil Company 
4-Vinylcyclohexene is reacted wit 

C.-C; aliphatic acid, an alpha-halo or al 

pha-hydroxy substituent there t 


xidizable compot 


zoic or toluic acid in the presence 
acid-type catalyst at t 

75-130° ¢ The « 
of 4-vinyleyclol 


the ester gr p at 


nperature 
ned 
1 


ot the cv exene 


| U.S.P. 2,598,424. Production of Cyclo- 
pentadiene-Tall Oil Compositions. 
C. F. Peters to Velsicol ¢ , tior 


Cy 
a 


a 
] 


ypentadiene is reacte th ta 
l 400-650" | I 


btained 


erature 


new compositi 


| is useful as a 


surtace coating material valuable pa 
ticularly in the paint and varnish field 
U.S.P. 2,598,425. Production of Cyclo- 
pentadiene Resinous Material Re- 
action Products. ©. F. Peters to Vel 
sicol ¢ rporatior 
This patent “eS | related t 
U.S.P. 2,598,424. Rosi: b u 
polymerized sit t 


ester 
here reacted 
correspond ‘ 


lit 





Chemicals Wanted 


The Nati 
Chemicals, Art 
dation, 33rd, Federal 
Stree 

urgent 

listed below 
more ever 

tittes please 
1,9-Benzantl 
1,12-Benzperyler 
4.4’-Dialdehyd 
N.N-Diallylanilir 
Retene 
Diisoy 
Mellitic aci 
Met! 
Sodium dithi 
Alumir 
5.9.10 


svm re 
] 
anesulfont 
um triethy 
rrimethy! 
1,12-dodecanedioi 

Tridecylamine 
yihexy 


Di- (alpha 


(2-et! 

> 
vloxine 
InooOxIT 

Dimethyl! selenide 


Dimethyleycloproy: 
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BOOKS of 
Current Interest 


Properties of Metals 


Mechanical Properties of Metals at 
Low Temperatures, ; National 3urea 
Stat li ¢ nt f ntin 


Oftice, $1 


ies 


the be 
ratures 
retanding 
ical proper 
presen ted 
nfluence of 
Mecl 


in 195] 
lume cover 
held; mar 
and appli 
nickel steel 
aircralit ft T 
sile proper 
me copper 


austenitic 


ates 


Gas Law Deviations 


Measurement of Gas Law Devia- 
tions with Bean and Burnett Appa- 
ratus, (). T. Bloomer, Institute of Gas 
] Bulletin N 13 
West 


gy Researcl 


te of Gas Technology, 17 
' t } li 


parative 


t apparatus 


tail 
’ e equip 
lata ar d calculatio yn 
tain precautions 
it the equip 
nly presents 
study of 
rves also as 


nparative 


their use 


Waste Gases Disposal 
Manual of Refinery Wastes, Vol- 
ume II—Waste Gases and Particu- 
late Matter, Tect mmittee on 
Development of the Technology 
Waste Disposal, American Pe- 
leur Institute, 50 W. 50th Street, 

w York 20, N. ¥ $1.50 
This publication 
] vaste gases and 


nical ¢ 


deals with the dis 
airborne ma 


ACID-PROOF 
CONSTRUCTION 


For a guaranteed solution to your acid-alkali 
corrosion problem, Aqua-Therm provides 
PROVED materials and TRAINED field personnel. 


© CUTS REPAIRS AND MAINTENANCE 
© ELIMINATES COSTLY DOWN TIME 


Write for Bulletin No. 160 


ACID-PROOF BRICK * CEMENTS + MEMBRANE LINING 


Copucce Therm Ihe. ny baie] Exel ile! 


SCRUBBING TOWERS * PRODUCT RECOVERY & PROCESS TOWERS 


Send for Descriptive 
Bulletin CT-101 


XCEL-SO 
Yao] CALIBRATING 





TANKS 


Experience of REPETITION with hundreds of units has given us 
the “know-how” necessary to fabricate these REAL PRECISION 


INSTRUMENTS. Building, calibrating and guaranteeing a cali- 
brating tank is specialized, painstaking work and is definitely 


out” of the price-per-pound category 

All EXCEL-SO Calibrating Tanks are “Guaranteed Satisfactory,” 
are designed to conform to the A.P.|. tentative code *1101, but 
may be furnished with such modifications as you, the customer, 


may require 


OKLAHOMA 
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HEA 7 rial im petr leum refinerie It con 


niormation which, if applied by 
vill help to prevent the escape 





us or offensive gases and other 


-SAVING EFFICIENCY **: oem, dues seer 


> 
1 20 years, the American 


@ Longer Life 
@ Custom Molded Precision Pipe Fit chnology of waste « 


@ Attractive, Smooth Finish lis ed 


Now available in pipe covering and block insulation, Mundet 85% Methone-Nitrogen Mixtures 
Magnesia permits new heat-saving efficiency. Precision manufacturing on Physical-Ch Pp 

the latest type of automatic equipment insures uniform standards. Extra Methane-Nitrogen Mixtuxes, ©. r 
durability is built into the insulation. It does not “powder”, settle or disinte- BI a ). D — nt, Insti 
grate. It is unaffected by either steam or water leakage. It maintains an sin. Me. 82. Smatiate of Gan Te 
attractive, smooth finish. Precision pipe fit is assured, with no spaces left for » 17 West 34th Street 

the escape of heat. You benefit from the most 

modern manufacturing facilities for the pro- 

duction of heat insulation. Write for specifi- 

cation information and recommendations. 

Mundet Cork Corporation, Insulation Division, 

7101 Tonnelle Avenue, North Bergen, N. J. 


-MUNDET 





HURRE 


Buliders of Steam Power Equipment 4 OPEZ = < Dictionary Of Petroleum 


Petroleum Dictionary And Products 
Educational Inst 


Manual, Petroleum | 4 
te Dept I 9020 Melrose Avenue 


STEAM 
TURBINES 


TYPE UV MULTISTAGE 


© Available with from two to ten 

pressure stages. Horsepower range 

from 100 to 4000, steam pressures up 

to 6004 ga., 750° F., condensing ot 

non-condensing. Optional governor equipment and accessories adapt — *'\\'¥ courses im | dicrgpebigen ns secon 
UV Turbines to any mechanical drive within their capacity range. , nition of the technical and semi 
. te At ‘in 


me 


; } 


Hcais 


nection witl application and use 


MURRAY IRON WORKS COMPANY * BURLINGTON, IOWA f petroleun products and owe of tl : 
products ane 


equipment utilizing these 


Contact your Murray representative or write for Bulletin T-122 
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CUT POWER COSTS 


10%! 





Aerodynamic design provides 
more cooling per horsepower 


In every case where Koppers new 
Aeromaster Fans have been installed, 
power costs have gone down! Up to 
10°% less horsepower is required for 
Aeromaster ... and that piles up power 
savings fast! 

Repoese engineering makes this bi 
difference between Aeromaster Pm 
ordinary industrial fans. Blade profiles 
are an adaptation of high-apeod, top- 
efficiency aircraft propeller blades for 
higher safety factor and improved anti- 
flutter performance 


Aeromaster Fans are available for any 
and every sizable industrial cooling 
application. Standard models range 
from 5 to 24 ft. dia., with 4, 6 or 8 blades 
ad fan. Capacities up to 750,000 c.f.m. 
“ngineering service furnished for special 
low pressure propeller fan installation. 
Sales engineers available in all principal 
U. S. cities, as well as in Europe 


KOPPERS COMPANY, INC. 





MAIL COUPON 
TODAY for COMPLETE 


\ DETAILED 


INFORMATION 
KOPPERS COMPANY, INC 


Aeromaster Fans 

237 Scott St., Baltimore 3, Md. 

Gentlemen: Please send me detailec 
f ion on A Fans for 








(name and type of equipment to be cooled) 
Nome 
Tithe 
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these testS mean t sellers, buyers 


users of petr € 


Carbureted Water Gas Oils 


Selection of Oils For Carbureted 
Water Gas, F. S. Pettyjohn and H 
R. Linden, Institute of Gas Tech 
nology Resear¢ Bulletin No. 9, In 

stitute { Gas Technology, Technol 

ogy Center, Chicago 16, I'L, $4 

This bulletin is a summary of the work 
done from November, 1947, through De 
cember, 1949, in a study of “The Enrich 
ing alue of Oils for Carburetion” for 
the Gas Production Research Committee 

American Gas Association. Pre 
are data on the relationships of 
physical and chemical characteristics 

f petroleum fractions, and of the op 
erating variables, wit! the enriching 
values and with the qualities and quanti 
ties of the gaseous and liquid products 
Nomographs and equations included in 
the bulletin permit accurate calculations 
of these values for any and indicate 
the operating variables most suitable for 
the selected oil and most favorable dis 
tribution liquid 
products 


between gaseous and 


Preventive Maintenance 


Practical Preventive Maintenance 
for Gas and Diesel Engines. The 
Cooper-Bessemer Corporation, Mount 
Vernon, Ohio, $2 each 
A highly practical maintenance pro- 

gram to ims continuous and efficient 
peration of gas and diesel engines has 
been carefully developed by The Cooper- 
Field experiences 
superior to 
maintaining 


Bessemer Corporatio 
show this program to be 
conventional methods tor 
h equipment 

Cooper-Bessemer’s 


suc 
preventive main- 
tenance program is detailed in its two 
manuals. One covers 
Gas-Diesel and Diesel engines: a second 
manual covers gas engines. In contrast 
to the usual periodic 8000-hour overall 
check or the type marnte- 
nance schedule, Cooper-Bessemer’s man 


newest manual 


progressive 


als show how t peritorm continuing 
checks on engines while in service to 
internal conditions 
anticipate opera 


accurately forecast 
the engines an 
tional needs 


High-BTU Oil Gas Oils 

Selection of Oils for High-BTU 

Oil Gas, H. R. Linden and |} Ss 
Pettyjohn, Institute of Gas Technol 
vy Research Bulletin No. 12, Inst 
tute of Gas Technology lec l 

Center, Chicago 16, IIL, $ 

n 


j 


hnology 
his bulletin presents experimental 
lata obtained in the thert 
tion of typical 

nditions simulating present and antici 
pated high btu oil gas manufacturing 
practice, using a 2 inch I.D., exter 
nally heated, laboratory cracking tube 
he operating variables considered were 
the cracking temperature, the residence 
time at temperature, and the partical 
pressure of the oil gas leaving the crack 
ing zone. The oils were characterized by 
their carbon-hydrogen weight ratios and 
their Conradson carbon residues 

Using experimental data, a method of 
evaluation and selection of oils for high 
btu oil gas production was developed in 
terms of the net costs per therm of the 
true oil gases produced 


al gasifica 


gas-making oils under 
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DISTURB 


Nothing happens for weeks, months, 
even years at a time. So your Watchman 
gets lax. You get lax. Lulled by a false 
sense of security, you stretch your luck. 

Then one weekend—SUDDEN DISAS- 
TER. Fire demolishes your plant. The work 
of a lifetime is reduced to rubble. Records 
show that more than 40°, of burned-out 
plants never resume business. Your 
company could be among them. 

There is little likelihood of disaster 
striking your plant on weekends—or 
during the week—ii your Watchman is 
rigidly supervised by a DETEX tape- 
recording GUARDSMAN Watchclock. The 
GUARDSMAN gives you a minute-by-min- 
ute report of your Watchman’s activities. 
lf he sleeps, or skips rounds—you will 
know it mighty quick. The GUARDSMAN 
is especially vigilant on weekends and 
during long holiday closings—because 
it operates for as long as 96 hours, with- 
out the necessity of cutting the tape. 

If you can afford to be complacent about 
weekend hazards to your firm's destiny. 
then you can ignore this message. But 
if you really want to insure dependable 
plant protection, write today for FREE 
GUARDSMAN folder. Better do it now. 


PATROL WATCHMENS CLOCKS 
ALERT DETEX WATCHCLOCK CORPORATION 
ECO Dept. PR-7 

NEWMAN 76 VARICK STREET. NEW YORK 13. N.Y. 
GUARDSMAN Seles and Service in All Principal Cities 
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About EQUIPMENT and 
SERVICE Suppliers 


OPEN HOUSE—More than 850 employes, friends, customers, distributors and suppliers were guests 
of the Yarnall-Waring Company, Philadelphia, Pa., manufacturers of steam plant equipment, at a 
recent open house where the above photo was taken. Featured attraction of the event was a series 
»f conducted tours through the expanded plant and new office buildings. Guests in groups of 15 
were shown throughout. One of the high points of interest was Yarway's research department where 
2500 psi boiler plant tests Yarway equipment. The Yarnall-Waring Company was founded in 1908 
by Bernard G. Waring and D. Robert Yarnall, who continue to actively head-up the company 


Nb Se \. 
* BLAW-KNOX sTEEL GRATING 


=< in the Front Rank of Industry >» 


ow all § Counts 


SAN SS 


OPEN SPACE + STRENGTH 
LONG LIFE + CLEANNESS 
SAFETY 


Blaw-Knox Steel Grating 
is electroforged into rigid 
one-piece panels, using 
twisted cross bars for firm 
footing. Bring your open 

| flooring problems to 
Blaw-Knox for expert 


| Bulletin 65 sent 

on request 

BLAW-KNOX DIVISION \\ 

OF BLAW-KNOX COMPANY . 

2005 Farmers Bank Bidg AN 
Pittsburgh 22, Po c‘N 


aged STEEL 


BLAW-KNOX e**"” cratine 


H. R. Fosnot, L. Limon Promoted 

By Graver Water Conditioning 
Graver Water Conditioni 
ats 


ta 


( 


inaue 


Three Minneapolis-Honeywell 
Branch Office Managers Named 


managers ay 


vell 


York Corporation Reelects 
Stewart Lauer President Again 


ste i I i 


American Cyanamid Announces 
New Sales Service Department 
Arne - 2 ( a 


Petroleum 





Dr. William Ward Is 
Latest Beckman Staff Addition 


ay Siitiam Ward, a native Chice- | eavaueees wemgess 
: oreo ARE CAREFULLY 
tafi specialist INSPECTED AND TESTED 
WITH AIR UNDER WATER 
TO ASSURE THEIR 
HOLDING QUALITIES! 


catawissa 
unions 
are made by 
oe a * 1 
union specialists: 
see the complete line... write for Catalog 11 
@ type for every use... all temperatures, all pressures! 


Celanese Corporation Sets Up 
" Giduaeas Coupee at Sin Va CATAWISSA VALVE & FITTINGS CO. 
know ’ x nes : tra A ‘ > 25 MILL ST. CATAWISSA, PENNA. 





jkleen le 
atrol © 
wheel co onc? 
for flow sto 


small “Kw 


Kewanee Boiler, Ross Heater TIGHTNESS — commercial, drip tight 
Combine To Form New Company : i or air tight construction to meet your 
aie ton _— needs 
PRESSURES —built rugged for opera- 
tion at any pressure —even to 600 
p.s.i., if necessary. 
TEMPERATURE —as high as 2000’ F. 
RESISTANCE — valves made of any 
metal or rubber-lined for resistance 
to corrosion or abrasion. 
CONTROL — lever, wheel, air dia- 
phragm, air or hydraulic cylinder, 
electric motor, solenoid, float, etc. 
quty buttertty valve with rvbben, SIZES—from 1” to 72” and larger. 
‘eed body ond olloy trim for Nee ae USES-- wherever flow of air, gases, 
or. valve positioner. pre liquids or solids requires positive, 
jeter ond auxiliary hondw safe control and shut-off. 
Get the Rockwell Valve Catalog 


Corpora a 


fly 


Allied Chemical Consolidates 
Two Solvay Divisions Recently 


cooks — ROCKWELL VALVES 


Allied Chemical 
DMNA W. S. ROCKWELL CO. + 250 Eliot St., Fairfield, Conn. 


and sale 
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NEW GREER PLANT—The new home of J. W. Greer Company, pictured in the architect's drow- 

ing above, is now under construction about 15 miles from Boston and features some unique con- 

struction methods. Wall sections of the structure were cast of reinforced concrete while lying 

n a horizontal position on the building floor, and after hardening, were raised into position with 

a heavy crane. The new plant, scheduled for occupancy in June, will ultimately become the future 

home of the company, the site offering adequate space for expansion. The Greer Company produces 
continuous production machinery for high production wax moulding units 


yee gs 
Ss I20 150 7 | 
\ 
STAINLESS-STEEL 
CONSTRUCTION 
— welded— more 
durable, sensitive, 


Pressure tight, cor- 
rosion resistant. 


Slats.. DIAL THERMOMETERS 


react instantly to temperature changes! 


. 
@ The superior dampening in less steel ... backed by 35 years of 
ROCHESTER Dial Thermometers instrument-making experience... 
will never “set-up” or “freeze” the ROCHESTER Dial Thermometers are 
pointer in one position. It assures ideal for heavy-duty service. And 
fast, smooth action at all times. they're made to meet U.S. Air 
New bimetallic elements never Force specifications. 
“tire” or lose their accuracy . . Order them today from your 
take violent temperature change Rochester Representative or write 
without error in indication. for further details. Rochester Man- 
Made of corrosion resistant stain- _ufacturing Co., Inc., 38 Rockwood 
St., Rochester 10, N. Y. 


Manufacturing Company, Inc. 
38 Rockwood St., Rochester 10, N. Y — |: ll 


DIAL THERMOMETERS GAUGES AMMETERS 


and CUT REPAIRS 


Replace those worn, leaky pump 
valves with long-life Sims Pump 
Vaives Better performance is guar 
anteed. (1) Discs rotate for uniform 
wear while cushioned top and bot 
tom by the liquid. (2) Cushioned 
stem head and inclined ribbed seat 
combine to give smoother, faster 
valve action and take up shock 


WRITE FOR NEW CATALOG 
New catalog shows how 
Sims Valves fit your pump 
tor better performance 


meer VALVE CO., INC. 


145 HUDSON ST., NEW YORK 13, N. Y. » M& M BLDG. HOUSTON, TEXAS 
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of alkali, chlorine and related pr 

The Solvay Process Division will con 
tinue to sell the chlorine produced by 
the Nitrogen division. A. B. Chadwick 
now president of Solvay Process, will 
continue in that capacity and Charltor 
sates will continue as vice president 
charge of operations. H. F. Merritt, for 
mer executive vice president of Solvay 
Sales Division, takes over as vice prest 
dent of The Solvay Process Division tr 
harge of sales. | 3 ‘ ) mer 


vice president of 


c 


a vice president of 
Division 


Hilding V. Beck Promoted 
By American Meter Company 

The appointment of H. V. Beck 
application engineer has been announ 
by the American 
Meter Company. He 
has been with the 
company for the past 
sixteen years and 
was the assistant 
manager of the com 
pany's metric 
in Erie, Pa., prior 
his present appou 
ment. Before joining 
American Meter, he 
Was an assistant pro 
fessor at the M ni 
versity of Oklahoma 
where he was u Beck 

arge of the ASME 
©. U. Cooperative Fluid Meters Re 
search Project Beck is a mechanica 
engineering graduate of Yale University 
and member of the ASME Fluid 
Meters Research Committee and the 
Instrument Society of America 


Drayer-Hanson, Inc., Purchases 
Jackson Engineering Company 


Drayer-Hanson, Inc., manufac 
i air conditioners and _ refrigeration 


turers 


equipment, has completed the purchase 
vw the Jac kson Engineering ( mpany, 
producers of aerial coolers ar hell 
tube heat exchangers for the 
or chemical industries 

vordon M. Jackson will 
Hanso mm as vice president t 
rial division where he will 


the mechanical desig 
sales engineering f all he: 
equipment. The industrial divisi 
lackson will continue the mat 


f all former Jackson prod 


Worthington Inaugurates New 
Engineer Placement Program 
\ new placement program for 

ing and traming ] | 
vineers has beer 

me. Tie 

created 

artn 


pany's 
lepartments 


Under the 


Petroleum Refine 





Se ee ee ae Making Warm Friendships on Hot Jobs 


rientation and practical experience in 
all aspects of the company’s activities 


A. J. Kerr, Rockwell Meter, 
Valve Vice President Resigns 


4. J. Kerr, vice president, Meter and 


Valve Sales of Rockwell Manufacturing 


signed and is form PUMPS 
ing his owt npan ‘by wary Fog o the effi- Every 
develoy ne ll. - cient handling of high temper- 
eh nag ay Be Hdurora ature and highly volatile liq- Purpose 
and was indust: : Ga) uids. Delivers outstanding , 
performance. Un- 

beatable on high 
( arnegic head, small 
rechnology ; . , capacity 

rmerly a d ( ; f > duties. 
t the American : 
rety f Mechanical 


Engineers Le has 


WATER JACKETED 
APCO PUMP For 


a 


s a mechanical engi- 


neermygz 


been associated witl 
Rockwell for 5 Kerr 
ears at d Vas re 
cently cited f utstanding service 
the gas im * by the Gas Appliance 
Manufactur Association tor his et ideal for "1001" ars are available in 
forts as chair f this group’s gas duties where smal! ~Laned spooy fypes pee 
meter and regulator division. He will i d ? their streamline co- 
= fmpolters ond 
Write shells. : 

We lavite Your CONDENSED CATALOG ""M" 
Johns-Manville Expanding Watson, Special Pump Problems 


California, Insulation Plant DISTRIBUTORS IN PRINCIPAL CITIES 


A major expansion of the Johns 
Manville plant at Watson, Calif., for the 
production of industrial insulation has 
been announced. Completion of the 
building to house the new manufactur 
ing facilities is expected by early fall 
1953 The building will cover about 
100,000 square feet of floor space. Com 


annual meeting 


t 
acquainted. 


PUMP COMPANY 


84 LOUCKS STREET, AURORA, ILLINOIS 





pany officials say the expansion is being 
undertaken t better serve industrial 
customers in the West Coast, Rocky 
Mountain and Southwest areas. Spokes 


men also estimated that the addition 


will produce about $2.5 m 1 of indus 
trial products annually Cu 


Construction Work Scheduled 


icccatsicvt | REFINERY ERECTION CRANES 


the American Can 


t \ Harrisburg 

l, concrete and brick 

latest industrial one R f 

he incated om the or I\en 
* 


LeMoyne Borough, just 

he Susquehanna river from Har 
The company purchased the 
ear 3 The plant will 

5,000 square feet 

permit future expar ‘ » 

f construction and 4—3000-B Manitowoc 50-ton Cranes, 120 ft. Jib 


nery is expected by 
j ' 


pacity 1—3500 Manitowoc 60-ton Crane, 120 ft. Jib 


lhon f | cans 


plage tor 2—3900 Manitowoc 65-ton Cranes, 130 ft. Jib 
Rust-Oleum Appoints 12 New 
Industrial Distributors 


Its rated ca 


Phe Rust-Oleum Corporation has ap 
pointed 12 new industrial distributors in 
their nation-wide distributor organiza- 
ieee: | LEE CONSTRUCTION COMPANY 
Galen Paint Company, Toms River, N 


J.; Metropolitan Paint Company, Was! 1600 North 75th St. 


ington, D. C.; Industrial Equipment & 


Engineering, Pittsfield, Mass.; Summers P. O. BOX 253 HOUSTON, TEXAS 


Hardware & Supply Company, Johnson 
City, Tenn.; Masek Auto Supply Com 

pany, Inc., Gering, Neb.; Masek Aut Phone: WEntworth 5551 
Supply Company, Inc., Casper, Wyo.; 
The Adkins & Douglas Company, Hur 
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Jack McKay Appointed Fluor 
Sales Promotion Manager 


Texas Pipe Bending 

Company recently 

opened a new plant in 

Houston. Here is air 

view of the setup. See 
item below 


Texas Pipe Bending Opens 
Ne 2 Plant in Houston 
lex 





In This Plant Nicholson Traps 


SAVE 10% IN STEAM COSTS 


Chief Engineer H.F.D. stated, after Nicholsons replaced mechanical Technical Sales Representative 
traps in his plant: "Saving in steam waste cut our fuel cost at least ea ls 
10°. Yet application temperatures were up 30°-40°. And relief of 
all air binding effected faster warm-up.” 

Operate on lowest temperature differential; 2 to 6 times average 
drainage capacity; maximum air venting. For other advanced Nichol- 
son features send for Bulletin 152. 


a. eo 


AHV 


Type 
8 


} ep : : Bulletin 
Type AU 1 52 


5 TYPES FOR EVERY APPLICATION, process, heat . 
power. Sizes 14" to 2”; pressures to 250 Ibs. 207 Oregon St., Wilkes-Barre, Pa. Lunkenheimer Receives Award 


At Purchasing Agents Show 
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You Get Even, No Glare 


LOW COST LIGHTING 


for Gages, Rotameters, etc. 
with 


JERGUSON 


Explosion-Proof 


GAGE 
ILLUMINATORS 


UNDERWRITERS’ 
LABORATORIES 
APPROVED 


FOU get even, no glare, Low 
Cost Lighting with Jerguson 
Gage Illuminators . . . the improved 
illuminators that are unexcelled for 
gages, rotameters, etc. They give 
you ideal illumination with safety 
. and make possible taster, easier, 
accurate reading 


Jerguson Illuminators use the 
principle of solid wedge lighting to 
give you clear, even lighting, with- 
out bright spots. Light flows through 
the plastic wedge and is reflected 
evenly. A single small bulb gives 
you better illumination at a cost so 
low that savings quickly pay for the 
illuminator. 


Jerguson Illuminators are ap- 
proved by Underwriters’ Labora- 
tories and are built in accordance 
with their Standard for Electric 
Lighting Fixtures for use in hazard 
ous locations for Class 1, Group D 
Services. Made in a variety of sizes: 
also available in a non explosion 
proof model. 


Purchasing 
Atlantic City 

by manufacturers 
compe 

basis 
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Vulcan Copper & Supply Opens 
Branch Office In New York 


\ lear | | ‘ & 


Drummond Katzen 


Maintenance Engineering Elects 
R. A. Naylor, H. Park To Board 


ect f Roger A. Naylor 


ara direc 


Mainten: 


Houst 


Brown Appointed Assistant 
To Allegheny Vice President 
Truma B Br 1 as beer 


ce president 


Ow 7 
MAINTENANCE, = 
CONSTRUCTION 5 


BONDACTOR 


oa ss 8 88 6 oe 8 6 88s 
Fast, Low Cost 


@ Gunning of Premixed Castable 
Refractories, Insulating and High 
Temperature Concrete, Sand and 
Cement Concrete. 

@ Wet and Dry Sandblasting. 


BONDACTOR offers refineries an 
opportunity to save time and money 
...to do a better, faster job wher- 
ever air application or gunning of 
cementitious materials is needed. 
And Bondactor pays for itself 
in savings! 


Here's How the Industry 


Uses BONDACT 
PROCESS EQUIPMENT 


@ Gunning of costable refractories in 
catalytic regenerator linings, steam 
generators, stack linings, breeching 
linings, five linings, stills and furnaces 

@ Fireproofing of pipe lines, saddles, beams 

@ Acid-proofing of concrete and ditch linings 

@ Steel tank lining and exterior insulation 

@ Insulating of steel buildings and 
construction of insulated curtain walls 

@ Repair and maintenance of existing 
structures 

@ Many new construction techniques. 


Now Auatlalble fit your needs. 


Model #1000-S requires 100 CFM at90p.s.i. 
Model 4 1000-L requires 200 CFM at 90 p.s.i. 
Both units can be operated from either 


plant air or portable air compressors. 


Gor Gree Catalog, White 





* AIR PLACEMENT Mi 
= EQUIPMENT COMPANY +, 
© 1013 West 24th St., Kansas City 8, Mo. "» 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY é 
100 Fellsway, Somerville 45, Mass. _ A new branch oft 
Representatives in Mejor Cities ee Stet valls & De 
Phone Listed Usder JERGUSON ' al th Gert 
Jerguson Tress Gage & Valve Co. Lid., London, Eng. CLOT 


Black, Sivalls & Bryson Opens 
Branch Office In Vernal, Utah 
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TURBINES 


WHITON 
LABYRINTH 
SHAFT SEAL 
SINCE 1911 


Whiten Turbines in service 25 years 
without seal replacement 


Because: 


®@ Factory run-in assures perfect seal 
and minimum wear. 

® Labyrinth seals do not contact 
shaft, eliminating weer and 
seizing. 

® Steam ejector feature positively 
prevents steam leakage at ovter 
end of shaft seal. 

Write for complete details. 


Se semen, 
MACHINE COMPANY 
New London 14, Conn., U.S.A. 


” 
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“GUNITE” CONCRETE 


Since 1915) 


LININGS FOR 


BUBBLE TOWERS + 
ARATORS + TANKS 
Tyres 


SETTLERS «+ STILLS «+ SEP 


CANALS «+ REPAIRING DISINTEGRATED CON 
CRETE AND OTHER MASONR 
See cur catalog in Suet ‘ 


GUNITE CONCRETE & CONST. CO. 
1301 Woodswether Rood, Kansas City 6 Mo 
DISTRICT BRANCH OFFICES 
Paul B. Watts, 228 N. La Salle St. Chicago |, I 
George F_ Lewis Ge. 2036 Queen Avenue S.. Min 

neapolis 5, Min 
8. H. Mueller Ce, 


° 
Ole K. Olsen Co., 823 Per St 
Philip O. Garnard, 2096 A son 
Western Steel Prod. Co., 
4, Cole 


"6625 Delmar Bivd., St. Lewis 5 


New Orleans, La 
Heuston 5. Tex 
13th Ave. Denver 








NEW LABORATORY—Tennessee Eastman 
Company recently dedicated its new sales 
service laboratory building at Kingsport, Tenn 
The laboratory building itself covers some 
16,840 square feet and is divided into four 
major sections, One of the sections is devoted 
to assisting gasoline refiners in determining 
how the Tenamenes, Eastman gasoline addi- 
tives, can be most efficiently used. The gaso- 
line loborotory is organized to —_— all 
types of gasol and to rec 

and/or inhibiting procedures. An open house 
was held along with the dedication for the 
Northeast Tennessee Section of the American 
Chemical Society. Over 100 chemists and engi- 
neers visited the laboratories, examined the 
various equipment and discussed the work 
currently being carried on with Tennessee 
Eastman’s staff of chemists and technicians 








Pittsburgh Coke & Chemical 
Elects Menke Vice President 
Pittsburgh Coke & Chemical Com 
announced the election of W 
Kennet! Menke t the newly-created 
post of vice president in charge of chem 
cals. He will head the general adminis 


f the « expanding 


pany has 


ratior mpany's 
emical activities. Before joimme 

& Chemical Menke 
hemical Company 
perating, re 


nsanto ( 
nm ar us 

ative positions, the 
beet lirector of 


de partment 


lopment 


rees m chemis 


ALCOA Elects Frank L. Magee As 
Director; J. R. D. Huston Retires 
Magee 


esident 


ce 1950 


O. R. Carpenter Made Executive 
Assistant At Babcock & Wilcox 
t R. Carpen 

works 
mpany as an 
he company 


raduate nt 


has 
Alle 
a master’s degree in 
Case Institute « 
arpenter 
laboratory at Barberton 


be gan 


ESPECIALLY RECOMMENDED 
FOR USE IN THE 


Copper 
Sweetening 
Process 


COPPER 
SULPHATE 


is preferred by leading refineries 
because of its high copper content, 
dependable uniformity and excep- 
tional purity and freedom from for- 
eign and inert matter. 


99%+ PURE 


Quotations on request, on any 
quantity required. Shipments can 
be made from our nearest plant 

PHELPS DODGE REFINING CORP. 


40 Wall Street, New York 5, N.Y 
230 North Michigan Avenue, Chicago !, !!! 





UNIFORM, CLEAN, 
ACCURATELY THREADED 
STRICT ADHERENCE TO 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quolity, price ond delivery. Try VICTOR_ 
next time you need ony fastening. pe~ } 
df 
Write for the new, easy to use Ho) 
VICTOR catalog. wad | 


VICTOR PRODUCTS CORP. 


W BELMONT AVE 


Petroleum Refiner 

















—_— 
eeebetn fri 





RATES: Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge. 
Display ads, set in suitably larger type with ruled border, $10 per column inch 

All classified ads payable in advance. Ten percent discount for two or more insertions of same 
opy in consecutive issues. COPY DEADLINE: 25th of month preceding date of issue; Send 
copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston, 
Texas 
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FOR SALE 








LIQUIDATING 
FORMER TEXAS COMPANY REFINERY, DALLAS, TEXAS 


PRESSURE VESSELS @ AIR RECEIVERS @ TANKS @ KELLOGG FURNACES @ PIPE @ VALVES & 
FITTINGS @ STEAM PUMPS @ CENTRIFUGAL PUMPS @ HOT OIL PUMPS @ ELECTRIC MOTORS 
@ HEAT EXCHANGERS @ STACKS @ AGITATORS @ INSTRUMENTS @ AIR COMPRESSORS 


WIRE — WRITE — PHONE 
For Complete Catalog 


All items priced attractively for quick sale as must vacate premises 


DALLAS REFINERY PROJECT 


Phone Federal 6566 Dallas, Texas 





OPPORTUNITIES FOR 


TECHNICAL REFINERY 
PERSONNEL 


for 


LARGE INTERNATIONAL OIL 
COMPANY 


Entertaining applications of 
graduate chemical, mechanical, 
structural and electrical engi- 
neers for refinery engineering 
assignments at home and abroad. 


Engineers with refinery experi- 
ence and also recent graduates 
will be considered. 


Box 115-R, c/o Petroleum Refin- 
er, P. O. Box 2608, Houston, 
Texas. 

















NEW FRACTIONATING TOWER HELP WANTED 


One 1) New fractionating tower, 5’ 0 





LD. x 89° 6” « | height x 1%” plate 
bubble trays, ten (10 


Services and Capital Desired 


Individual with capital seeks thor 
ough! experienced and reliable asso 
ciate, or firm, having equal amount (at 
least $10,000) competent to set up and 
Y new project to utilize certain 
refinery wastes. Box 120-R 

n Refiner, Houston, Texas 





tress relieved and 
with API-ASME 
) PSI working pressure. Lo 
Metal and Boiler Works 
st ops 
ROCK ISLAND 
OTL, & REFINING CO., INC 

1 West Lougias Wichita, Kansas 


Phone 5674 








GLASSES & GASKETS 





MA 
= aS = 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 








Send for Catalog, LIVINGSTON, N. J. 





® FOR SALE—Three second hand 2 
arrel cone-roof storage tanks dismantied and 
eady to ship. Tanks were previously used for 
storage. Pieces matchmarked for erectior 
vrawings available. Mississippi Chemical Cor 


on, Yazoo City, Mississiprs 6 





Darbaker Named U. S. Steel 
Director Of Distribution 
James M Darbaker has been ay 
pointed Director of Distribution and 
Availability for United States Steel Com- 
pany. In his new post, Darbaker will be 
ve for planning the distribution 
nanufactured by U. S. Steel 
i Vandergrift, Pa., Darbaker 
ade and high schools there, 
ater attending the University of Michi 
gan where he received a B. S. degree in 
mechanical engineering in 1920. He is a 
member of the American Iron and Steel 


Institute. Tau Beta Pi and Sigma Xi 


July, 1952 





A MAJOR OIL COMPANY 


Located in 


SOUTH AMERICA 


and affiliated with 
STANDARD OlL COMPANY 
(New Jersey) 


EQUIPMENT 
INSPECTORS 


Engineering degree and several years 
oil refinery metals inspection experi 
ence required, Will be required to 
arrange and conduct inspections of 
oil refinery equipment, request equip 
ment renewals due to corrosion, fail 
ure, or defectiveness in conformance 
with accepted safety codes. ill con 
duct tests of equipment, study cause 
and prevention of corrosion and failure 
of metals, 


MAINTENANCE 
ENGINEERS 


Must have engineering degree and 
several years oil refinery or chemical 
plant experience. Will work in plan 
ning, scheduling, and coordination of 
oil refinery maintenance and construc- 
tion, 

These are regular staff positions 
offering liberal salaries and benefit 
plans. 

Write giving complete address, age, 
marital status, education, and details 
of previous experience. 

Box 308-8 
Radio City Station 
New York 19, N. Y. 





Graduate Chemical 
Engineers and 
Chemists 


For positions in Refinery Research and 
Development department, located in 
Tulsa. State qualifications and salary 
expected. Write Personnel Department, 
P. O. Box 381, Tulsa, Oklahoma 
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Holden Named Hooker Salesman 


Hooker Electrochemical Company has 
announced the appointment of Herbert 
K. Holden as salesman in the Niagara 
sales territory, which comprises westertr 
Pennsylvania and New York state ex 
clusive of the metropolitan area 


Allied Services Names Kaylo 
Heat Insulation Distributor 


Allied Services, Inc., Charleston, W 
Va, have been appointed distributor 
applicator for Kaylo Heat Insulation by 
Owens-Illinois Glass Company. Princ 
pals in Allied Services are Conrad | 
Wiegers, president and general manager, 
William D. Parks and L. S. Pennington, 
sales engineers. The company’s president 
has been active in the insulation field for 


the past 22 years 
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* The asterisk preceding name of adver 

tiser indicates that detailed data on prod- 

ucts and services of the firm will be found 
in The 1952 Refinery Catalog. 
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NEW 

DATA 
BOOK 
makes 

your 

job 

easier secs 


FREE! 


@ 1952 Catalog and Data Book gives 
you technical information on Beaver Pipe and Bolt 
Machines and Hand Tools. Illustrated throughout. 

A number of pages are devoted to an “Operating 
Guide” that tells how to locate and correct pipe ma- 
chine and tool troubles. Clarifies thirty-one problems. 


Now available! Write for your free copy today! 


Pp IPE TOOLS 


252-300 Dana Ave. ® Warren, Ohio, U. S. A. 


NON-CORROSIBLE 
ELECTROLETS 


July, 1952 1 Gulf Publishing Company Publication 
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MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastalloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J 
New York Office: 17 John Street, New York 38, N. Y. 
| CHILL VACTORS + STEAM JET EVACTORS +* CONDENSING EQUIPMENT 
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a 
A 2 WAREHOUSES 


Za Sewe You 


FISHER) 


SALES * PARTS + SERVICE 


Your Fisher Controller needs can be handled in a 
hurry by Puffer-Sweiven they've two completely 
stocked warehouses, conveniently located to serve you 
a qualified staff of engineers to work out your control 
problems, and a service department to give your Fisher 


Controllers expert repairs that are “factory-certified” 


Call Puffer-Sweiven for your Fisher needs 


<2 \uffer>Qweiven Co. 


Dollinger Corp., Continental 
Industrot Corp 
CORPUS CHRISTI 
P. O. Box 595 


Representing: Fisher Governor Co 
Equip. Co., Fram Corp 
HOUSTON 
P. O. Box 6236 


SARE RERERERERERERERRERRELERELE ES 


IN WIRE-MESH PRODUCTS 


o JELLFF = 


For 70 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 


“let Jelliff do it.” 


From big Dipping Baskets to tiny precision 
filters—from fuel strainers to what-is-it 
gadgets—JELLIFF’S Custom Production 
Department turns out fabricated Wire- 
Mesh products at speed, price and preci- 
sion that mean lower costs and a stronger 
competitive position for our many cus- 
tomers. 


If you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 16. 





. 


THE Cc. O JEL MFG. CORP. 


DIPPING BASKETS Wit MESH PARTS 
LEKTROMESH Wit CLOTH 
RESISTANCE went STRAINERS « FuTeRs 


SOUTHPORT CONNECTICUT 
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, By none ES 


FLOWRITE CONDENSER TUBE 


PATENT NUMBERS 1470149 


Low Cost Protection 
for 


HEAT EXCHANGER TUBE ENDS 


In the past 31 years Conseco has provided millions of 
Flowrites for tube inlets of heat exchangers operating 
in all industries and all applications. Tube inlets be- 
come eroded and worn long before the remainder of the 
tube, and by reinforcing the inlets it is possible to 
increase the effective tube life many times. 
Flowrites—made of the same metal as the tubes— 
are available in any length, diameter or gauge. They 
are easy to install and remove by unskilled help. When 
Flowrites themselves become worn (instead of the tubes!), 
just pull them out and install new, longer Flowrites, 
Get the facts from the 8-page Flowrite “proof” 


booklet, available upon request. 


CONDENSER SERVICE & ENGINEERING CO. 


85 River Street, Hoboken, N. J. 
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Another SUPERIOR Job 


Built to specification—here’s a 10-million 
cubic foot complete portable Skid Mounted 
Gasoline Plant. Further engineering proof of 
SUPERIOR skill. 


—API-ASME AND ASME CODE 
CERTIFIED BY NATIONAL BOARD 


For information or estimates call us at 3-4395 


SUPERIOR MANUFACTURING COMPANY 


agree tn Oo, TER AS 


Petroleum Refiner 




























Am 
fat bbe ~ 





Su © 


2:7, 9-4 2, : 3 agen 











h.-, <8 se . er 
.-Se' =a * AY oo é =~ & ~ a ° 

ntee v - i > 
um PISS Paste: tol Fp A> * x, 


When you think of more capacity, forget additional towers. Your present 
towers, equipped with Koch Kaskade trays, may provide the additional 


capacity at a fraction of the cost 


Write us today, advising us of your existing tower sizes, the vapor and 


liquid capacities you desire, and we'll tell you what you can obtain with 


Koch Kaskade trays 














STEEL PLATE 
FABRICATORS 
AND ERECTORS 
SINCE 1913 


